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NIAGARA FALLS AND BUFFALO. 

After the completion of the great tunnel works now 
in progress at Niagara Falls, there will be nothing to 
hinder the rapid rise and growth of that interesting 
town into a great and wonderful city. Its dwellings 
and factories will be supplied with light, heat, and mo- 
tive power at an extremely low cost, and useful indus- 
tries of every kind ought there to nourish with un- 
wonted vigor. Domestic life will be attended with 
many comforts and conveniences. The cook will only 
need to touch a button, and presto, her electrical stove 
will be in full operation, the pot will boil, the oven 
bake, the turkey roast, the pump move, the washing 
machine turn ; while the electric refrigerator will freeze 
the water, preserve the meats, vegetables, milk, butter, 
eggs, and other supplies. No coal, no wood, no dust, no 
dirt, no oil, no gas. The lady of the house will be relieved 
of care. She presses a button, and every nook and 
corner of her dwelling glows with cheerful light. Touch 
another, and the electric fire glimmers in every room, 
diffusing genial warmth. The electric lift takes her up 
or down stairs in a jiffy. The telephone conveys her 
orders to market, and distributes her social commands 
among friends and neighbors. Niagara is in a fair way 
to become famous as the great electrical city of the 
world. At any rate it will possess, in a great degree, 
the means for economic electric generation and supply. 

Near to Niagara, only twenty-five miles distant, is 
Buffalo, already a large and prosperous city, the head 
center of lake navigation. The simple extension of 
conductors over the short distance above mentioned 
will bring to the people of Buffalo a direct share in the 
economic and other advantages of the new and great 
enterprise. Light, heat and motive power for streets, 
vehicles, works, shops, factories, stores, churches, 
dwellings, can be supplied from the dynamos at 
Niagara, more economically, probably, than by any 
other means. Local steam engines may be dismissed ; 
their occupation, for Buffalo, will be gone. Even the 
steam fire engines may retire. The electric pump will 
beat them out of sight. 

We look toward Niagara and Buffalo with hopeful 
interest, expecting soon to witness there many novel 
applications of electricity for industrial, domestic and 
municipal purposes. In the latter category the pro- 
motion of the public health and the expulsion of 
diseases by electrical agencies seem to be among the 
reasonable possibilities of the near future. 



PATENT TRICKS-OLD AND NEW. 

Some time ago, under this heading, we briefly ex- 
plained some of the methods practiced by sharpers 
upon unsuspecting patentees, for whose benefit we will 
now repeat our remarks and make a few additions. 

When an inventor receives a patent, his name is im- 
mortalized in the Official Gazette, and he immediately 
becomes the object of attack from a horde of hungry 
aspirants for money, among whom are ex-clerks, patent 
brokers, and pretended legal lights of varying degrees. 
The patentee is deluged with circulars and letters from 
this class of gentry. Some write to inform him confi- 
dentially that his patent is good for nothing ; but on 
receipt of a certain fee they will set it right and make 
it sound as a silver dollar. Others pleasantly inform 
the new-fledged inventor they have read his patent 
with great pleasure, consider it to be a very valuable 
invention. If properly introduced, much money can 
be soon realized. The State of Iowa, they say, is worth 
$50,000, Ohio $45,000, Pennsylvania $65,000, and so on. 
All that is necessary is to print some circulars and do a 
little blowing, which the broker generously offers to do 
on receipt from the inventor of ten to fifty dollars cash 
in advance. Another writes to say he has an actual 
offer of $10,000 for the patent for Canada, provided the 
patent is at once taken, which he will procure on re- 
ceipt of the necessary money. It is almost needless to 
suggest these schemes are designed to fleece the in- 
ventor. The so-called patent sellers rarely effect a 
bona fide sale. They depend upon the advance fees ob- 
tained as above for a livelihood. Some of them have 
thus grown rich and prosperous. 

These pretended sellers try to make it appear they 
are reliable by giving respectable references, and cite 
names of patentees for whom they purport to have sold 
patents. One mode of procuring these references is as 
follows : They write the patentee they have a cus- 
tomer who will buy a county right in Minnesota for 
$500, and pay by deeding 25 acres of land in Arkansas, 
really worth $1,000, but the parties are so anxious to 
obtain the patent right they are willing to let the land 
go, and take the right, in settlement, provided $50 cash 
is paid and a mortgage is given for $500. This done, 
the patent broker closes the transaction, receives the 
$50 cash, which is the full value of the land, also re- 
ceives a mortgage for $500, together with the patent 
deed. At the same time the broker is careful to obtain 
a written certificate from the inventor stating, " I take 
pleasure in saying that X. Y. Z. & Co. have sold a 
patent right for me, at my price, and on terms satis- 
factory, and I recommend them," etc. In this way 
references are secured which make quite an impressive 
show on circulars, while the inventor is so ashamed of 
having been so easily duped, he keeps mum. 



One of the latest tricks is the following: The paten- 
tee receives a letter from A. & B. asking for how much 
he will sell his patent for such and such a State. He 
replies, giving a price, say $5,000. The patentee soon 
after receives another letter from X. ¥. Z., saying that 
A. & B. write they have corresponded with you, and 
now say they have decided to purchase the patent on 
the terms named, provided the title and claims are 
foand to be correct. To ascertain this, they require 
that X. Y. Z. shall examine and report upon the patent, 
otherwise A. & B. will not purchase; that if the patent 
tee wishes to complete the sale, he must remit fifty 
dollars to pay for the examination, which is a work 
independent of the sale, and must be independently 
paid. The inventor sends the money; a report is made 
adverse to the patentee, no purchase is made, none was 
ever intended. 

A new edition of the same class of swindles is worked 
by a gang of confederates as follows : 

One of the swindlers writes to the patentee asking if 
the patent has been disposed of. If not, he would like 
to correspond with a view to purchase or manufacture. 
Reply is made that the'patent is for sale. Then comes 
another letter from the swindler, saying substantially, 
" We have examined the invention very carefully, and 
if you will furnish us with an opinion or report as to the 
scope and validity of your patent we will, if same is satis- 
factory, make you an offer either for purchase or license 
on royalty. Our proposition will be based entirely on 
the nature of the opinion or report. If you have not 
already a reliable opinion, we recommend D. & Co. 
(Diddlem), as moderate in charges for this class of 
work. Such patent rights as we buy must be bought 
at once, and it will therefore pay you to furnish the re- 
port without delay." The inventor then writes to the 
other members of the gang, Diddlem & Co., by whom 
the inventor is requested to send $50 or $100 cash and 
the desired report will be furnished. Unsuspecting 
inventors easily fall victims to this trick ; the money is 
paid, and the tricksters, who never had any idea of 
buying the patent, divide the plunder. 

The patent insurance dodge is another scheme for 
relieving inventors of their cash. This purports to be 
a corporation for insuring inventors against infringe- 
ments. By paying eight dollars cash within 30 days of 
the issuance of the patent, the concern undertakes to 
insure the patentee for one year against any infringe- 
ment of his patent by other people, besides giving 
advice and services for which other lawyers charge 
anywhere from $250 to $10,000. There is less chance of 
infringement during this pariod than that the inventor 
will be struck by lightning in winter. This ia simply 
a scheme to do the inventor out of $8. 

A French trick played with much success on Ameri- 
can inventors is the following : The new patentee re- 
ceives by mail, from Paris, a flaming ornamental docu- 
mentof provisional membership, which looks as if itcame 
officially from the president of the famous Academy of 
Sciences, with a letter informing Monsieur le John 
Smith, of Snuffkinsville, Arkansas, Republique des 
Etats Unis, that the Academy has observed with plea- 
sure his invention for planting seeds, so important for 
agriculture ; in view of which they have voted to con- 
fer upon M. le Smith the honorable distinction of mem- 
bership in the Academy. M. le Smith will have the 
goodness to remit to the treasurer the nominal sum of 
fifty francs — ten dollars — to defray the cost of the parch- 
ment, framing, boxing, and transportation of the di- 
ploma. These tricksters are said to draw considerable 
money from the United States. 

Such are a few of the adroit schemes now in vogue 
for swindling " innocent " inventors. 

Bills have been introduced in Congress to protect in- 
nocent purchasers of patents, i. e., infringers. Might 
it not also be well for somebody to formulate a law 
to protect innocent inventors ? 



Annual meeting of the American Society of 
Civil Engineers. 

The American Society of Civil Engineers held its 
annual meeting on Wednesday and Thursday, Janu- 
ary 20 and 21. The afternoon was devoted to the gen- 
eral business of the society. In the evening valuable 
papers on the Elevated Railroads of St. Louis, the 
great Weehawken passenger elevator, and other sub- 
jects were read. 

On Thursday an excursion was made to the above 
elevator and viaduct. The reservoir and high service 
tower of the Hackensack Water Company were also 
visited and examined. The party then proceeded hy 
steamer to the Brooklyn Navy Yard. Here by the 
courtesy of Captain Henry Erben, U. S. N., the en- 
gineers were permitted to examine the cruisers Maine 
and Cincinnati, and the armored ship Miantonomoh, 
as well as the large engines being built for the Cincin- 
nati and Raleigh. The docks were also examined. In 
the evening a reception was given at the house of the 
society, 127 East 23d Street, New York, where at 21:30 
o'clock by the society's timepiece an elegant collation 
was served, followed by a number of speeches, which 
were enthusiastically applauded. The ses°-' "-ns of the 
society were largely attended by mem 1 ''■"A 

guests. 
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F0SI1I0N OF THE PLANETS IN FEBRUARY. 
VENUS 
is evening star. She is the gem of the star-lit Febru- 
ary sky, and is seen under most favorable conditions, 
coming toward us, thus increasing her diameter, and 
oscillating eastward from the sun, thus lengthening 
her stay above the horizon. Though less of her illu- 
mined disk is turned to the earth as she advances in 
her course, the loss is more than counterbalanced by 
her greater diameter, and her brilliancy steadily in- 
creases. To complete the list of her attractions, she is 
moving northward, and, when the month closes, her 
declination is 7° 28' north. 

The most interesting event on the February record is 
the close conjunction of Venus and Jupiter on the 6th 
at 5 h. 8 m. A. M., when Venus is only 1' south of Jupi- 
ter. A minute of arc is a tiny bit of sky, and the 
planets would seem to make an appulse, or touch 
each other, if we could see them, but they are below 
the horizon at the time of the conjunction. Observers 
will, therefore, have to be contented with a view of the 
planetary rivals on the evenings of the 5th and 6th, 
when they are near together, and form a charming 
celestial picture. On Friday, the 5th, at 7 h. P. M., 
Venus is 21' of arc west of Jupiter, a space about equal 
to two-thirds of the diameter of the moon. On Satur- 
day, the 6th, at 7 h. P. M., Venus is 40' east of Jupiter, 
showing that the conjunction has occurred, and that 
the planets have changed places, and are receding from 
each other. The planets set about 8 o'clock on the 
evening of the 5th, and the distance between them 
will lessen as long as they are visible. The conjunction 
will be visible with the aid of a telescope to observers 
far enough east of us to trace the planets above the 
horizon at the time of the conjunction at Greenwich, 
for instance, vhere it occurs at 10 h. A. M. 

The conjunction comes near being an occultation, a 
very rare occurrence between two planets, of which 
there are few instances on record. The moon occults 
every month all the stars and planets that lie in her 
pathway. Planets sometimes occult stars, but a planet 
occulting a planet, or even coming as near as Venus 
does to Jupiter, is a phenomenon to be remembered for 
a lifetime. Observers on this portion of the earth's 
domain will greatly regret that our celestial neighbors 
did not choose a more favorable hour for the exhibition, 
and give us an occultation instead of a conjunction. 

The right ascension of Venus on the 1st is 23 h. 7 m., 
her declination is 7° 4' south, her diameter is 13".0, and 
she is in the constellation Aquarius. 

Venus sets on the 1st at 7 h. 51 m. P. M. On the 29th 
she sets at 8 h. 55 m. P. M. 

JCPITER 

is evening star. His course in that role is nearly 
finished, for he is drawing near the sun and will soon 
become eclipsed in the sunbeams. He sets about an hour 
later than the sun when the month closes. Observers 
in January watched v/ith eager intsrest the approach 
of Venus and Jupiter. They will watch with greater 
enthusiasm during the present month the conjunction 
of the bright planets, or what can be seen of it, and 
their subsequent recession from each other, so that at 
the close of the month they are 20° apart. A remark- 
able coincidence intensifies the importance of this rare 
phenomenon. Venus and Jupiter were in conjunction 
on July 20, 1859, at 10 h. 38 m. P. M., Venus being 1* 
south of Jupiter. The distance between the planets 
was exactly the same as in the present case, although 
their position in regard to the sun was entirely dif- 
ferent. 

The moon makes two conjunctions with Jupiter in 
February. The two-days-old crescent is in conjunction 
with Jupiter on the 1st at 3 h. 36 m. A. M., being 3° 42' 
south. The one-day-old crescent is in conjunction 
with Jupiter on the 28th, at 11 h. 40 m. P. M., being 3° 
19' south. 

The right ascension of Jupiter on the 1st is 23 h. 24 m., 
his declination is 5° 8' south, his diameter is 33". 0, and 
he is in the constellation Aquarius. 

Jupiter sets on the 1st at 8 h. 59 m. P. M. On the 
29th he sets at 6 h. 59 m. P. M. 

SATURN 

is morning star. He is now coming into notice as the 
bright star in the east, rising about 8 o'clock on the 
middle of the month, and may be found about 19° 
northwest of Spica. 

The moon is in conjunction with Saturn on the 15th, 
at 10 h. 54 m. A. M., being 1° 40' north. 

The right ascension of Saturn on the 1st is 12 h. 3 m., 
his declination is 2° 20' north, his diameter is 17". 8, and 
he is the constellation Virgo. 

Saturn rises on the 1st at 9 h. 3 m. P. M. On the 
29th he rises at 7 h. 5 m. P. M. 

MARS 

is morning star. Observers who wish to obtain a 
glimpse of the ruddy star, soon to play an important 
part in celestial economy, will find him on the 1st 3° 
southeast of Beta Scorpii, rising about half past 2 
o'clock. An opera glass will bring him into the field of 
view. 
The moon is in conjunction with Mars on the 22d, at 



2 h. 21m. A. M., being 2° 39' south. The conjunction 
occurs very near the time when Mars rises. 

The right ascension of Mars on the 1st is 16 h. 12 m., 
his declination is 20° 33' south, his diameter is 6".2, and 
he is in the constellation Scorpio. 

Mars rises on the 1st at 2 h. 38 m. A. M. On the 29th 
he rises at 2 h. 11 m. A. M. 

MERCURY 

is morning star. His course is uneventful as he makes 
his way from western elongation to superior conjunc- 
tion with the sun. 

The right ascension of Mercury on the 1st is 19 h. 37 
m., his declination is 22° 19 south, his diameter is 5". 6, 
and he is in the constellation Sagittarius. 

Mercury rises on the 1st at 6 h. 6 m. A. M. On the 
29th he rises at 6 h. 36 m. 

NEPTUNE 

is eveningstar. Observerswill look for him V/i° north- 
west of Aldebaran, his position changing little during 
the month. A good telescope is required to obtain a 
good view of him, though he has been seen with the 
aid of an opera glass by a practiced observer. 

The right ascension of Neptune on the 1st is 4 h. 19 
m., his declination is 19° 48' north, his diameter is 2". 6, 
and he is in the constellation Taurus. 

Neptune sets on the 1st at 2 h. 41 m. A. M. On the 
29th he sets at h. 51 m. A M. 

URANUS 
is morning star. His right ascension on the 1st is 
14 h. 15 m., his declination is 13° 4' south, his diame- 
ter is 3". 6, and he is in the constellation Virgo. 

Uranus rises on the 1st at h. 14 m. A. M. On the 
29th he rises at 10 h. 19 m. P. M. 

Venus, Jupiter, and Neptune are evening stars at 
the close of the month. 

Mercury, Saturn, Mars, and Uranus are morning 
stars. 



The Aluminum Light. 

A very intense light, such as is required for photo- 
graphic or occasionally for medical purposes, may, as 
is well known, be readily obtained by burning mag- 
nesium ribbon, which has, however, the disadvantage 
of being somewhat expensive. An excellent substitute 
has been found by a French chemist, M. Villon, in 
aluminum, which is about a third of the price of mag- 
nesium, and which may be utilized in the same manner 
by burning it in a spirit lamp, or, if a flame of much 
more intense brilliancy is required, in a coal, gas, or 
spirit flame supplied "with a jet of oxygen. In these it 
burns without emitting fumes, in which respect it is 
superior to magnesium. The light given by aluminum 
has a high actinic power — nearly as high, indeed, as 
that of magnesium. The most convenient way of ob- 
taining a very intense light, according to M. Villon, is 
to use a lamp provided with a jet of oxygen at the 
center of its flame, into which powdered aluminum 
mixed with a quarter of its weight of lycopodium and 
a twentieth of its weight of nitrate of ammonium can 
be projected by means of a tube furnished with an air 
ball. This gives an exceedingly intense light, without 
smoke. A mixture of aluminum powder with chlorate of 
potash and sugar can be ignited, giving an intense light, 
by means of gun cotton, but is somewhat dangerous. 
Probably the best plan, says the Lancet, for medical 
photography, or for laryngoscopic and auroscopic and 
other demonstrations, would be to burn a ribbon of 
aluminum in an ordinary spirit lamp. Of course, if 
oxygen and an oxy-hydrogen, or an oxy-alcoholic, lamp 
were at hand, a much more intense light could be ob- 
tained. 



An inventor Elevated to a Peerage. 

If ever a peerage is the fit reward for scientific 
eminence, says The Builder, London, never was that 
distinction better bestowed than on Sir William 
Thomson, president of the Royal Society, on whom the 
British Queen has just conferred the title. The days 
are past when a man could say with Bacon, " I have 
taken all knowledge to be my province ; " nor is it now 
possible even to so take all science, but Sir Wm. Thom- 
son may justly claim to have taken all physical science 
as his province, and there are few who can rival him 
in any one branch of it. Go where you will, we find 
traces of his restless activity. Every telegraph office 
is stocked with instruments of his invention ; a large 
part of London is lighted by dynamo machines which 
are modifications of one of his ; and in the test rooms 
of all the installations in the world the most accurate 
instruments are his also. We go to sea, and we find 
the means of taking soundings without stopping the 
ship, designed by Sir William Thomson ; we arrive in 
port, and find the height and time of the tides pre- 
dicted by Sir William Thomson's tidal clock. Perhaps 
we are interested in questions of speculative science — 
the age of the earth, the constitution of matter and 
the size of its ultimate molecules, the origin of life on 
the earth and its probable duration; none of these 
questions can be adequately discussed without mention 
of his name, and on some of them he is the only 
authority. In collaboration with Professor Tait he 



has written what is generally accepted as the text book 
on natural philosophy, and some of the most brilliant 
mathematical investigations we have ever seen are due 
to him. When the history of science in the nineteenth 
century comes to be written, three names will stand 
out pre-eminent, those of Faraday, Darwin, and Sir 
William Thomson. 



Mineral Production of the United States for 1891. 

A recent number of the Engineering and Mining 
Journal presents the official returns of production dur- 
ing 1890 and 1891 of nearly all the important minerals 
and metals, and a comprehensive statement of the 
sources of production, the occurrence of the minerals, 
the uses and values of their products, and in many cases 
the stocks of metal on hand at the close of the year. 

These statistics have been compiled with the great- 
est possible care, neither labor nor expense being spared 
to secure accuracy in every particular. 

The statistical reports given would form a book of 
about 450 pages. 

We make the following abstracts : There have been 
no discoveries of great bonanzas, no mining "booms," 
during the year 1891, but the mining industry never 
was more prosperous, and its prosperity never before 
was founded on so substantial a basis. Large invest- 
ments have been made in mining, and for the most 
part with prudence. Under competent and honest 
management these investments are making highly sat- 
isfactory returns. The dividends declared by mining 
companies during the year 1891 were much greater 
than for many years past, and represent a better re- 
turn on the money actually invested than ever before 
in the history of mining in this country. 

The immense increase during 1891 in production of 
most of the metals has been a surprise. Copper in par- 
ticular will, as usual, astonish the trade. The con- 
sumption of metals increases steadily, as might be 
expected from the growing wealth and prosperity of 
the country. Almost the only article which has fallen 
off has been steel rails, and with it pig iron. In this 
instance the financial condition of the railroads was 
the cause ; while where consumption is made up of the 
purchases in small and various forms by the people at 
large, it steadily increases unless checked by very 
high prices. During the year 1891 prices were gener- 
ally low and the people prosperous; they consequently 
purchased freely. 

Nothing more forcibly demonstrates the absurdity 
of our barbarous system of weights and measures than 
the compilation of statistics. We have tons of 2,240 
pounds, of 2,000 pounds, and the metric ton of 2,204^ 
pounds, or 1,000 kilos, to say nothing of the other 
special tons used in certain industries. We have ounces 
troy and avoirdupois, and grains and grammes, with 
innumerable other weights. It Js indeed high time 
that all civilized countries adopt the single metric 
standard of weights and measures — in which case the 
statistics compiled in one country will be available 
for comparison elsewhere without necessitating the 
laborious recalculation from one system into the other. 

MINERAL PRODUCTION OP THE UNITED STATES IN 

1890 AND 1891. 

1890. 1891. 

Gold, ounces 1,588,880 1,620,000 

Silver, ounces 54,500,000 58,000,000 

Pig Iron, tons of 2,000 lb 10,307,028 8,976,000 

Steel Rails, tons of 2,2401b 2,095,996 1,090,000 

Copper, lb 264,920,000 292,620,000 

Lead, tons of 2,000 lb 181,494 205,488 

Zinc, tons of 2,000 lb 66,342 76,500 

Nickel, lb 200,338 144,841 

Quicksilver, flasks 22,926 21,022 

Aluminum.lb 94,881 163,820 

Tin,lb 123,366 

Antimony Ore, tons of 2,240 lb 700 

Anthracite Coal, tons of 2,240 lb 38,006,483 42,839,799 

Bituminous Coal, tons of 2,2401b 93,000.000 98,000,000 

Phosphate Rock, tons of 2,000 lb 637,000 659,731 

Salt, bbls. of 280 lb.... 9,727,697 10,229,691 

Bromine, lb 310,000 415,000 

Pyrites, tons of 2,000 lb 109,431 122,438 

Sulphur, tons of 2,0001b 1,200 

The iron industry suffered a severe " set-back " dur- 
ing the past year, when the make of pig iron declined 
from 10,307,028 tons of 2,000 pounds, in 1890, to 8,976,000 
in 1891, these figures being obtained from official re- 
turns made throughout the year. This heavy falling 
off was caused chiefly by the decline in the make of 
steel rails from 2,095,996 tons of 2,240 pounds in 1890 to 
1,090,000 tons in 1891— a decline due partly to the pov- 
erty of the railroads and partly to the comparatively 
high price established by the steel rail association. 

In phosphate rock, in pyrites, in salt, in aluminum, 
in copper, lead and zinc there has been a very consider- 
able increase in output, while tin, antimony ore and 
sulphur enter the list with modest but promising 
beginnings. 

■»<»,♦ 

The Venezuela, belonging to the Bed D Line, is the 
first vessel built under the provisions of the postal sub- 
sidy act of the last Congress. She has been tested un- 
der the supervision of a naval board and made 15J<£ 
knots average on a four-hour trip. The board reports 
that she complies with the government requirements. 
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The Incandescent Lamp as a Test for Stability. 

It was used recently by Mons. F. Leconte at the 
Institut des Sciences de Gand. He required to verify 
the stability of the stone supports which rest upon 
the foundations in the Laboratory of Physics there. 
Upon one of these supports he placed a telescope, 
and upon the other a Khotinsky lamp, and he 
made such dispositions and arrangements that the vi- 
brations of the filament could readily be observed 
through the telescope. He waited about ten minutes 
until there was complete repose, and then gave several 
sharp taps upon the floor of the laboratory, noting the 
number of seconds taken by the filament in again com- 
ing to the state of rest. The usual mercury tests were 
entirely incompetent to show vibrations which the in- 
candescent lamp readily responded to. With a little 
care this test of stability might be made of a quantita- 
tive nature, and thus its usefulness would be greatly 
enhanced. 

« hi > 

LOWER BOW PARK, BANFF. 
Throughout long stretches of travel over the Cana- 
dian Pacific Railway the scenery is flat and unattrac- 
tive ; but as from the eastward we approach the 
Rockies, many scenes of extraordinary grandeur are 
presented to the view. The neighborhood of Banff, 
where healing hot springs are found, is especially rich 
in river and mountain wonders. We give for an ex- 
ample a prospect at Lower Bow Park, where the river 



manufacture of Kid Gloves. 

The first thing to do is, of course, to remove the hair 
from the raw skins, and for this purpose lime is used, 
they being immersed from a fortnight to three weeks 
in pits containing water and lime. The skins are con- 
stantly turned and shifted about by workmen armed 
with long iron tongs, and when taken out it is found 
that the lime has loosened the cuticle of the skin, thus 
rendering the removal of the hair a more easy matter. 
From the lime pits the skins are taken to the unhair- 
ing room, where they are stretched on a sort of wooden 
block, and are scraped with a blunt two-handled 
knife. This removes the hair. They are now taken in 
hand by the "flesher," who cuts off the tail, the head 
piece, and such portions of adipose matter as may still 
adhere to the skin. The waste is useful for the manu- 
facture of glue and gelatine, the hair removed by the 
former process being used for mortar and for felt 
making. 

The skins now pass on to the " scudder," who re- 
moves any hair that may have hitherto escaped the 
knives of the previous operators. They are next left 
to soak in clear water, to remove all traces of the lime, 
and from thence they undergo a process of artificial 
fermentation, called by the French "mise en confit" — 
that is to say, they are placed in a mixture of warm 
water and bran, which not only removes any fleshy 
impurity from the skins, but also renders them soft 
and supple. Kid skins are not tanned like ordinary 



of the dye. Having been rinsed, the skins are now 
moistened with more yolk of eggs, and are allowed to 
rest a day before they are dyed by the workmen, who, 
taking a brush dipped in ammonia, spread it over 
the skins, and then apply several coatings of the dye. 
For skins that are dyed on both sides of course another 
process is employed. The workmen place the skins in 
a large vat, and while treading them down pour in the 
coloring liquid. Those that are intended for black 
gloves show, after their first dip in the dye, a bluish 
tinge, but this is worked off until the skins present a 
brilliant and perfect black. This process is called 
" lustering," and is done by passing a sponge over the 
skins, which have been dipped in a mixture of oil and 
soap. They are then stretched over rolls of flannel 
until quite dry. 

The skins which have been dyed are now subjected 
to a process known as " grounding," the object of 
which is to remove all roughness, and render them 
thinner and more supple. They are next sorted accord- 
ing to their quality and size, and are passed on to the 
cutters, who cut them into the several detached parts 
of gloves. This operation may seem to the unskilled 
very easy, but it requires great judgment, for the 
workman has to allow for the natural stretch of the 
skin. The finished skins having been selected and 
mapped out by the sorters are put over a frame look- 
ing like a deformed glove. These frames are so made 
that they represent the whole glove laid out unsewn. 




CANADIAN PACIFIC RAILWAY-LOWER BOW PARK, BANFF. 



passes between two towering' masses of granite ; dense 
forests in the distance, above which rise to enormous 
heights the snow-capped heads of western giants, 
bewildering in number and furrowed with glistening 
glaciers of immense extent. How the railway was ever 
carried through so many and such dangerous defiles as 
this region presents is the wonderment of every tra- 
veler. 

The Canadian Pacific Railway maybe said to extend 
in one continuous line from Halifax, on the Atlantic, to 
Vancouver, on the Pacific, a distance of about 3,650 
miles, being the longest line of railway under one 
organization in the world. 

■ . ♦ i m > ♦ 

Action of Superheated Steam on Clay. 

Mr. E. Meyer, of Berlin, claims to have devised a pro- 
cess whereby hydrate of alumina may be obtained di- 
rectly from silicates of alumina or clay. The pro- 
cess is said to be based on the hitherto unknown pro- 
perty possessed by superheated steam of exerting a de- 
composing action upon silicates of alumina (inclusive 
of those combined with iron or ferro-silicates) or clay, 
in such a manner that the metallic substances (such as 
alumina, oxide of iron, lime, and alkalies) which they 
contain become converted, with separation of silicic 
acid, into water-soluble hydrates. The superheated 
steam acts upon the materials, which must be in a state 
of division, with equal effect whether the said materials 
are in a dry or a wet condition. The present process 
consists in bringing superheated steam (preferably 
heated by means of red hot iron surfaces) into intimate 
contact with finely divided silicate of alumina or 
clay, dissolving the hydrates formed and obtaining the 
hydrate of alumina therefrom by precipitation. 



leather, such as used for making boots or harness, by 
means of oak bark, but are immersed in a large revolv- 
ing " drum," which contains a mixture composed of 
yolk of eggs, wheaten flower, alum and salt ; and so 
enormous is the consumption of the former ingredient 
that at one factory in Chaumont no fewer than 4,000 
eggs are needed every day. The skins are allowed to 
remain in this costly paste for rather more than an 
hour, the drum being kept revolving by means of ma- 
chinery. 

They are next taken out, and removed to the cellars 
for the night, and from thence are conveyed on the fol- 
lowing day to the drying room, where they are subject- 
ed to a temperature varying from 140° to 160°. The at- 
tendants in this room are clad in a garb similar to that 
of the peasantry of India, so intense is that heat ; but 
they manage, nevertheless, to enjoy good health, and 
sometimes even to increase in weight. Each skin is 
hung separately on hooks, and thus they dry very 
quickly. This process leaves them somewhat hard, and 
they are next "seasoned" or "sammied" with cold 
water, and then stretched backward and forward over 
upright knives, shaped like a half moon. After being 
wetted again they are " shaved," a process requiring 
great dexterity. This is accomplished by means of 
specially constructed knives which remove the under 
flesh. The skins are now coated with a composition of 
flour, oil, and yolk of eggs, which make them soft and 
pliable. They are then conveyed to the dyehouse, 
being by this time ready for the preliminary operations 
of dyeingi 

Before being dyed the skins are trodden under foot 
for several hours in water. This process throws out of 
them anything which would be opposed to the action 



The gloves, with the thumbs duly fitted and put to- 
gether, are placed in a press, after which they are sent 
to be punched by means of machinery. The cuttings 
left by the punching machine are picked with scissors 
by girls who are called " raffleuses," wLile those em- 
ployed making the " fourchettes," or side pieces for the 
fingers, which are also cut out by the bunch, are called 
" fourchettiers." It is, of course, necessary that the 
"fourchettes" should match exactly with the other 
parts, and for this purpose "sorters" are employed to 
choose them. The edges of the gloves are refolded by 
machinery, and are then ready for sewing. In France 
the work of stitching is done mostly by hand, although 
there are some very ingenious machines invented to 
perform this operation. One firm alone employs no 
fewer than 4,500 women and girls for this branch. 

The fastenings are now attached by means of rivets, 
which are hammered by the girls called- "riveuses." 
The glove has now been sewn and furnished with but- 
tons. It only remains to straighten it by placing it on 
a glove stick. The gloves are then arranged in 
dozens, and being enveloped in paper bands are 
packed in card boxes ready to be dispatched from 
the factory. 



It has been decided to work the Liverpool Elevated 
Railway by electricity, using motor ears, instead of 
separate locomotives. The line is six miles long, and 
the generating station is being erected near the middle 
of the railway. There are several opening bridges, and 
the structure is composed entirely of iron and steel, 
spanning for the most part the existing dock railway, 
which will thus be left free for the goods traffic of the 
docks. 
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AN IMPROVED FIFE WRENCH. 
The illustration represents a strong and convenient 
wrench, consisting of but few parts, which can be 
quickly and readily separated, and any one part dupli- 
cated if necessary. It has been patented by Mr. John 
Ryan, of No. 347 East Thirtieth Street, New York 
City. The body part of the wrench has an integral 
strap with a rectangular opening in which slides an 
adjusting bar, on the outer end of which is formed the 
outer iaw of the wrench. The inner end of the adjust- 
ing bar is provided with teeth engaged by a nut located 
on the bar and entering a recess of the handle bar, the 
turning of the nut moving the adjusting bar out or in 
to bring the outer jaw in the desired position relative 
to the inner jaw. The inner jaw is formed upon the 
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RYAN'S PIPE WRENCH. 

lower outer edge of the projecting portion of a separ- 
ate piece or strap having a slight vertical movement on 
the outer end of the handle bar, to which it is attached 
by means of shallow side tongues on the handle bar 
fitting similar grooves in the sides of the strap. The 
strap extends above the strap of the handle bar, and a 
spring attached to the latter, engaging the under side 
of the top portion of the strap carrying the lower jaw, 
limits the movement of the latter, returning it to nor- 
mal position when any applied strain ceases. When 
the jaws are adjusted upon and the wrench is oper- 
ated to turn a pipe, the inner jaw has a slight sliding 
movement designed to increase its hold, the jaw being 
restored to its normal position as the wrench is carried 
backward to obtain another hold. 

m 1 ■ » m 

mobile as a Coal Port. 

There is soon to be a great demand for coal ship- 
ments from Southern ports, and all the indications point 
to Mobile as the chief supplying port, owing to its prox- 
imity to the great coal fields of Alabama. 

Competition between Mobile's three railroads, and 
eventually between the rivers and railroads, will give 
Mobile the cheapest coal. 

The rivers are obstructed just below the coal meas- 
ures, and while boats of coal are run down occasionally 
during high water, this method of freighting the coal 
is not yet safe or reliable. By the construction of a 
short independent railroad of about twenty miles 
length, from the coal fields to the Alabama or Warrior 
river, good safe boat navigation could be had for ten 
months in the year ; then, with suitable coal barges, 
coal could be loaded near the mines and brought 
down to Mobile and carried on to Cuba and all Gulf 
ports without transfer if desired. By this method coal 
could be brought to Mobile to cost not exceeding $1. 50 
per ton. 

♦ « • » ♦ 

"Sorrel Sue." 

At Batesville, Ark., a recent shooting affray brought 
into notice a woman known as " Sorrel Sue." She al- 
ways appeared iu public riding a 
sorrel horse. It was believed she 
belonged to a gang who stole horses. 

A surgeon who was summoned to 
attend one of her admirers, who had 
been wounded in the row, mistook 
his way and wandered into Sue's 
cabin. Before he could be hustled 
out he saw things which roused his 
suspicions. These he reported to 
Sheriff Timcoe, who, with a posse, 
managed to surround the den of 
horse thieves, capturing Sue and 
two of her gang. He found that 
Sue had applied the means of 
bleaching her own hair to that of 
her horses. When the posse en- 
tered, they found a horse enveloped 
in a jacket made of rubber coats, 
being treated to a sulphur vapor 
bath. The appliances were very 
ingenious, and worked very well. 
A black or bay horse would be stolen 
and run into the bleachery. After 
its color was changed and its mane 
and tall trimmed, the disguise became so pronounced 
that without any great risk the animal could be taken 
in daylight through the very district from which it had 
been stolen. It was Sue's business to not only superin- 
tend the bleaching, but also to ride the animal out of 
the country. — The Spokesman. 



Crystals In Sugar Cane. 

It has often been said, and in some instances by those 
who were considered good authority, that sugar cane 
at times contained actual sugar crystals. As in plant 
life, ordinarily, no crystals are discovered, even where 
the juices, by subsequent concentration, will yield crys- 
tals, it seems fair to infer that normal sugar cane never 
contains any crystals of sugar. Mr. J. B. Avequin, a 
French chemist, resident in New Orleans some forty 
years ago, was one of the first careful investigators of 
sugar cane, and he seems to have arrived at the conclu- 
sion that sugar contained actual crystals of sugar. The 
literature of sugar, and especially of sugar cane, was 
very limited at that time, and Mr. Avequin reported 
his analyses of normal cane juice, indicating that it con- 
tained about 14 per cent of sugar, he not then being, 
seemingly, aware of the fact that the sugar content of 
sound sugar cane might vary from 10 to 20 per cent.' 

The whole matter has been brought to our attention 
within a few days by observing crystals of sugar on the 
butt ends of the recently cut canes. A careful and re- 
peated inspection showed the crystals to be there be- 
yond any doubt. They glistened in the sunlight in an 
unmistakable manner, and suggested the truth of the 
old hypothesis. 

The truth, however, seems to lie in a different direc- 
tion. The canes observed were of exceptionally high 
saccharine content, and recently cut in dry weather, the 
juices exuding at the cut end evaporated so quickly, 
owing to the dry weather, that these crystals of sugar 
were formed, where under ordinary circumstances fer- 
mentation would have set in and the ends of the cane 
have become sour. — La. Planter. 



Drainage of the City of Mexico. 
The drainage of the valley of Mexico has proved to 
be a difficult work. Messrs. Reed & Campbell have 
been obliged to notify the government of impossibility 
of carrying out the tunnel for the drainage of the val- 
ley of Mexico under the terms of the contract, in conse- 
quence of the amount of water being so far in excess of 
anything that was contemplated. This, however, will 
not interfere with the ultimate success of the under- 
taking. The tunnel works are still being carried vig- 
orously forward by Messrs. Reed & Campbell as agents 
for the government, pending the arrangement of a new 
contract, the terms of which the government are at 
present considering. The completion of the tunnel will 
take longer than was anticipated, but of the ultimate 
success of the undertaking there is little reason to 
have any apprehension. 



A FLYING MACHINE. 
We give a representation of the machine intended 
for aerial transit which Mr. Edward P. Frost, of West 
Wratting Hall, Cambridgeshire, has invented. The 
Council of the Aeronautical Society, including Mr. 
James Glaisher, recently, on the invitation of Mr. 
Frost, paid a visit to West Wratting and inspected the 
machine. It may be -said that Mr. Frost only waits 
for a sufficiently light engine which will supply the 
necessary motive power, and this Mr. Maxim has near- 
ly invented. Mr. Frost, with about twenty-five years 
of study and work, found a natural material at once 
as tough as leather, very strong, very light, flexible, 
and capable of taking any form of bend required to 
build up the feathers. The huge " tones," so to speak, 
of the wings of the machine were made in the same 
way, and to precisely correspond to each natural tone, 
and the artificial feathers were fixed on to their re- 
spective tones as nearly as possible in the position of 
the natural feathers, which are each and all set at 



AN IMPROVED CAR COUPLING. 
A simple, secure, and easily operated car coupling, 
one adapted to couple automatically, while the un- 
coupling may be effected from the platform or roof of 
the car, is shown in the accompanying illustration. It 
has been patented by Mr. Samuel G. Trine, of Pierre, 
South Dakota. There is a longitudinal chamber in the 
drawhead to allow the link to enter far enough for en- 
gagement by a pendent locking pin, shoulders being 
formed on the inside of the throat or entrance to the 




TRINE'S CAR COUPLING. 

chamber. At the sides of a central longitudinal slot in 
the top of the drawhead are ears in which is fulcruined 
a lever of special form, as shown, having a jointed con- 
nection with a short locking pin. The perforation in 
the lever through which the fulcrum bolt is passed is 
slightly elongated, permitting the adjustment of the 
pin to hold a link projected from one drawhead, in 
position to enter the drawhead of an approaching car, 
the top of the pin then engaging a top rear portion of 
the chamber, and the under side of the link lying upon 
the lower shoulder at the throat opening. As the link 
thus held enters an approaching drawhead, the pen- 
dent pin therein is swung rearwardly until it slides 
over the link end and falls into locked connection with 
the shoulders and link end, provided the lever is in 
horizontal position, as shown in one of the views, the 
balancing of the link in extended position, and the 
latitude of motion of the pin, being so provided for 
that a locked engagement in both drawheads will 
always be effected. The lever is connected at its inner 
end with an upright rod extending to the car roof, to 
permit the ready uncoupling of cars therefrom, and 
grooves on the inside of the ears and an aperture in 
the lower wall of the drawhead, just behind the shoul- 
ders at the throat opening, permit the use of an ordi- 
nary coupling pin with the usual form of link, should 
the improved device be broken or in any way disabled. 
An automatic coupling is thus obtained substantially 
from the old link and pin, and the device is self- 
uncoupling in case of derailment of the engine or simi- 
lar accident, and can be uncoupled from the engine. 
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Wood Pavements in London, 
Some time ago Mr. William Weaver, chief engineer 
and surveyor for Kensington, published a report on the 
streets under his charge. These streets aggregate 
about 84 miles in length, and are paved with wood, as- 
phalt, pitching flints, macadam, 
and gravel. Of the main streets, 
all, with the exception of about 
1,000 square yards of asphalt, are 
paved with wood laid on a founda- 
tion of 6 in. of Portland cement con- 
crete. 

Upward of 200,000 square yards of 
wood have been laid in all, and 
the varieties used include fir, beech, 
vale, and jarrah. The best results 
obtained were with creosoted deal 
blocks 9 in. long, 3 in. wide, and 
5 in. deep, laid on 6 in. of concrete. 
They are generally spaced with 
open joints % in. wide, filled with 
asphalt to a depth of % in. to }£ in., 
the remainder fronted with Port- 
land cement. Sometimes the blocks 
are laid with close joints, and if the 
weather is dry when this is done, 
good results are obtained. 
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THE FROST FLYING MACHINE. 

varying angles to the tone. The machine is devised 
and constructed with perfect imitation of the arrange- 
ment of every feather in the wing of a crow, the bird 
selected as its model. The dimensions are 30 ft. from 
tip to tip of the large wings. The whole weight is 
about 650 lb.— London Daily Graphic. 



Small Wire Manufacture. 

Referring to an article on this 
subject in the Scientific American of January 9, 
1892, a correspondent writes that the Washburn & 
Moen Mfg. Co., of Worcester, Mass., are making abso- 
lutely perfect diamond dies producing copper wire as 
fine as two one-thousandths of an inch, by a special 
process, which is patented. 
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Cleaning Gauge Glasses. 

To the Editor of the Scientific American : 

As the question of cleaning gauge glasses came up 
again by R. S. G\, query No. 3788, I will tell you the 
way I clean them, which is quite novel, and very sel- 
dom one is any the worse for being cleaned. The idea 
is original with me, and as I have never seen it in 
print, perhaps it may be new. So you can give your 
many readers the benefit of it. 

I take a piece of strong twine somewhat more than 
twice the length of the gauge glass ; in the middle 
of the twine I tie a small bunch of waste, enough to 
fill the tube fairly tight, being careful the waste is 
clear from gritty or hard substances, then blow one 
end of the string through the tube so the knot or 
waste comes to the other end of glass. That end I insert 
in a basin of water and pull the knot through the tube 
(that draws the water after it), then reverse tube and 
pull it through again, and so on until I have 
thoroughly cleaned the glass. I have never had one 
to break after being cleaned in this way. If the tube 
is oily or unusually incrusted, I use a little silverine on 
the waste, which acts like a charm. 
Asbury Park, N. J. 
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Kites without Tails. 

To the Editor of the Scientific American : 

The article on "The Texas Rain Making Experi- 
ments" appearing in the Scientific American of 
Jan. 2, 1892, from the Texas Farm and Ranch, pre- 
sents wonderfully correct copies of some of the photo- 
graphs made by the party, but the letterpress ac- 
companying is far from facts. 

As stated, " Illustration No. 3 shows one of the many 
fruitless attempts to fly kites without sufficient tails. 
It shows Prof. Myers, kite expert, paying out the cord, 
while the kite is making a vigorous plunge for the 
earth." 

As a matter of fact, this kite shown was not built by 
me, nor after my designs, and I never saw it flown, 
and when this photograph was taken (because of 
the unusual novelty of catching a kite " on the fly " in 
the act of diving), I was at another camp, a mile away, 
operating with balloons. The conspicuous deviation 
from truth in this case indicates a perverting tendency 
in the reporter's narrative, and his ignorance of facts 
relating to the flight of kites independent of tails is 
startling. The Smithsonian Institution at Washing- 
ton, D. C, contains a large collection of Japanese or 
Chinese kites to be flown without tails, all of which I 
have handled, and from which even the critical re- 
porter aforesaid could learn something. A properly 
constructed kite no more needs a tail than a comet 
does. Carl E. Myers, 

Aeronautic Engineer. 

Balloon Farm, Frankfort, N. T. 

« hi > 

A New mode of Keeping Cool the Interior of Guns. 

To the Editor of the Scientific American : 

It is not the powder pressure that destroys well con- 
structed guns, but we must look to the heat developed 
by the powder explosion and friction of the projectile. 
The distribution of the heat loosens the molecules of 
the metal, the inner part is heated very rapidly, while 
the outer part remains cool. Metal will expand propor- 
tionally to the degree of heat. Therefore, if the interior 
of the gun cannot expand outwardly, it must do so in- 
wardly. Thereby the bore of the cannon becomes 
smaller, and a compression of the interior metal takes 
place. 

By a careful examination of a cannon, after ten or a 
dozen rounds have been fired, it will be found that the 
inner parts have been compressed, while the outer 
parts are stretched. In order to mantain a reliable 
piece of , ordnance and prevent disaster, the mole- 
cules of the metal must not be disturbed by heating 
one part while the other part remains cool. Practical ex- 
perience has taught us that a steel ingot, after having 
cooled dowr:, on reheating it in a furnace, the expan- 
sion of the exterior body, by the quicker heating there- 
of, will bring about multitudes of cracks in its inner 
body that will make such ingot unfit for reducing be- 
tween rolls into reliable bars or rails. 

I can see no other remedy for this evil than to use, 
in combination with gunpowder, a shell or shells 
filled with non-combustible liquefied gas, to be liberated 
in the same moment when the projectile leaves the 
muzzle of the gun, thereby absorbing the heat and 
preventing it from penetrating the metal to any dis- 
astrous depth. Capt. Frank Cane. 

34 Ogden Ave., Chicago, Jan. 2, 1892. 



According to a new regulation made by the Secre- 
tary of the Navy, ships of and above five thousand 
tons displacement will be classed as first rates ; those 
of and above three thousand, but below five thousand, 
tons displacement as second rates ; those of one thou- 
sand and above, but below three thousand, tons dis- 
placement as third rates ; and all those of less than one 
thousand tons displacement as fourth rates. 



Choice of Occupation. 

Every year in thousands of families, as the boys attain 
the age when they are supposed to have finished their 
school education, the important question arises. What 
shall be the future occupation of the boy? The question 
is not so easily answered, and whenever the choice of 
occupation has been made without full consideration, 
it is too often found that the selection has been made 
without reference to the physical and mental fitness of 
the boy for the chosen field. The wish of the boy is 
very seldom consulted, and though young yet and with- 
out mature experience, it seems but fair that his pre- 
ferences should be taken into respectful consideration. 
Parents frequently make the mistake at this import 
ant juncture of choosing occupations for their boys for 
which the boys' physical system is ill adapted. Weakly 
boys with narrow chests should never be put at indoor 
occupations. Some trade that will keep them in the 
open air is better suited for such. Then, again, too 
many parents look upon all trades as something be- 
neath them, and erroneously teach their boys that it is 
more respectable to enter one of the professions or 
even to go into clerking for a livelihood. All mechani- 
cal trades need to be recruited from the intelligent 
classes, and the condition of mechanics can only be 
elevated when accessions to their ranks come from well 
educated, respectable, honest, self-respecting people. 
Too many boys are annually consigned to other occupa- 
tions, for which they are not fitted, to the great dam- 
age of themselves and of society, and in which, after a 
long and one-sided struggle for mere existence, which is 
getting year by year more and more precarious and 
difficult, they are finally left a stranded wreck, with the 
consciousness that the mistake in choosing their occu- 
pation has been the main cause of their misery and dis- 
tress. 

Most of this is due to the false pride and prejudice 
against a mechanical trade, which would have offered 
a good field for the wrecked boy by intelligence, indus- 
try, and perseverance to have become a man able to 
support himself and family and useful to society. Who 
can doubt the truth of this ? If we look about us, we 
cannot fail to see that in all occupations the standards 
of requirements have been raised, and particularly 
in those employments which are not included in the 
mechanical branches much more is now expected from 
applicants for positions than formerly. Look at the 
increasing numbers of those who are studying for the 
law, the ministry, or the medical profession. Count 
the numbers of doctors, lawyers, and ministers who 
can barely eke out an existence. Scrutinize the adver- 
tising columns of any of our newspapers and see the 
overwhelming numbers of those who^seek employment, 
having nothing to offer but willing hands and feet, 
ordinary intelligence, and very little education. Just 
look at the army of clerks and so-called bookkeepers 
constantly offering their services ; indeed, it would be 
more truthful to say begging for employment at any- 
thing that offers. These are the direct consequences of 
an overcrowding in those employments which do not 
require knowledge of any mechanical trade. It is not 
so bad where these boys have parents with means who 
can help them, but when they have nothing but what 
they can earn, it would be well if our cry of alarm were 
heeded and false pride and preiudice^were made to give 
way to the true interests of the boy. 

On the other hand see how intelligent, well trained 
mechanics progress. It is not necessary here to cite ex 
amples of living men, who, after having thoroughly 
learned a mechanical trade, have by industry, economy, 
brains, and force of character lifted themselves into 
enviable positions of business success, honor, trust, and 
wealth. There are plenty who, from small beginnings, 
have attained success. All work is honorable and en- 
nobling, and those who, probably being idlers them- 
selves, profess to look upon the mechanic with disdain, 
and would, if they could, deny him equal rights, should 
remember that idlers are always superfluous in this 
world's economy, but that the good mechanic is con- 
stantly in demand, as he is the one who lays the real 
foundation of all business success, and that his indus- 
try is an absolute necessity to the capitalists. If these 
people who turn up their noses at the mechanic allege 
as a reason for their exclusiveness that the mechanic is 
lacking in refinement, they should be told that it is 
partly due to the fact that those who deem themselves 
more refined have scrupulously withdrawn their refin- 
ing influences from the mechanic by not associating 
with him. But the mechanic is not excluded from true 
culture, and one can find as many true gentlemen of 
culture and refinement among mechanics as among the 
so-called professional classes, indeed often one searches 
in vain for refinement among the latter. 

Much depends upon the quality of the material which 
enters the mechanical trades, and if many of those who 
now make the mistake of studying an unprofitable pro- 
fession should learn a trade instead and determine to 
lead a refined life, it will not be long before even this 
somewhat imaginary reproach is taken away. It is 
not necessary either to go from one extreme to the 
other, and that all should rush into the trades, nor that 
the other great mistake be made of thinking that one 
i mechanical trade is more honorable than another and 



that every boy must pick out what seems to him to be 
a little more elevated a trade. We plead for the proper 
training of boys in the mechanical trades, for their 
thoroughly mastering the whole trade and not one 
branch of it. All mechanical trades offer a good liveli- 
hood, steady employment, and fortune for those who 
have the patience, perseverance, and industry to find 
it. Learn a trade ! In this connection we may say 
that the question why boys do not properly and 
thoroughly learn a trade in these days has been partly 
answered by an old employer, who gives what, in his 
opinion, are the reasons. He says that boys nowadays 
are different from what they were when he was a boy. 
In those good old times they came to learn as much as 
possible, now to earn all the money they can. Then 
apprentices were the children of comparatively well-to- 
do people, who took pains to bring their children up 
properly and were more solicitous, by having their sons 
properly instructed and by making good mechanics of 
them, to make them independent of the world. Now 
apprentices come mostly from the poorer classes and 
are expected to bring as much wages home as possible, 
so as to help support the family. They only look for 
the immediate present, regardless of the future. The 
first question an apprentice asks is how much he is to 
get a week; he thinks only of his earning capacity and 
not of the time it takes to instruct him, nor of the ma- 
terials he spoils. The next question generally is, what 
hours he will have to work. 

Then again in the olden time the master or foreman 
generally helped his instruction along by an occasional 
whipping, and many a good master workman to-day 
gratefully remembers the wholesome chastisement that 
made a man of him. Those days are passed, and Solo- 
mon's wise saying that he who spares the rod spoils the 
child is forgotten. The result is that employers now 
endeavor only to get as much work out of boys as they 
can, and take no interest in teaching them anything ; 
in fact, boys in workshops nowadays are looked upon 
as so many necessary evils. When the employer ceases 
to be looked upon and respected as a teacher and edu- 
cator, and only as an employer, there is an end of any 
hope for the proper instruction of boys in any mechani- 
cal trade. The labor and trade unions are much to be 
blamed for this state of things in their unwise attacks 
on the apprenticeship system. Times have changed, 
and with them old methods have passed away. We 
doubt very much if the newer methods are really an 
improvement. Time will tell. — The Leather Manu- 
facturer. 



Improvements in Distilling Oils. 

At a recent meeting of the Royal Scottish Society 
of Arts, JohnLaing, F.I.C., Edinburgh, described three 
methods by which mineral oils could be " cracked up " 
into lighter products. The first of these was effected 
by a still so arranged that the oil was continuously 
being distilled into itself until the required density 
was obtained. He showed that radiant heat was a 
powerful agent in breaking down oil vapors, and could 
be utilized by passing the gases as they left the still 
through a superheater at a high temperature, placed 
between the still and the condenser. He also detailed 
his method for distilling under pressure, by means of 
which a hold was kept of all the condensible gases 
until liquefied. In this arrangement a relief tank was 
interposed between the pressure valve and the con- 
denser, into which the gases escaped as they came 
from the still, and here the pressure got distributed 
over such a large area that it was practically reduced 
to nil, the oil running to the receiver at ordinary at- 
mospheric pressure. Mr. Laing likewise brought for- 
ward a new form of still — which he has just invented — 
for the purpose of preventing oils being broken down, 
as in distilling for lubricating oils and paraffin wax. 
This still was so constructed that the non-conducting 
heavy residues which were continually forming under 
distillation were continuously being removed from the 
source of heat. The still, being fed by a ball cock ar- 
rangement, was always at the same level, and as the 
fires required no forcing to overcome the heavy residues 
as at present, a great economy of heat was effected ; 
while oils of higher gravity and greater viscosity were 
produced, and a longer life was secured to the working 

plant. 

»iii« 

Liniment. 

Dr. Geo. Flory, in the Physio-Medical Journal, gives 
a formula for a liniment which he thinks is very effi- 
cient : 

R. Oil sassafras. 

Oil organum. 

Oil cajeput., aa 5 3* 

Tine, capsicum, 

Tine, lobelia sem., aa |bs. 

Pyle's pearline |ij. 

Aqua ammonia Sss. 

Aqua pura, q. s * Oj. 

M. 

Place the pearline in your container, add the aqua 
ammonia, shake until the pearline is thoroughly dis- 
solved, then add the tinctures and oils, shake until they 
are emulsified, then add the aqua pura, and it is ready 
for use. 
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THE MAIN INTEESECTING SEWER OF THE CITY OF 
BROOKLYN, N. Y. 

The city of Brooklyn is on the verge of completing 
an intersecting sewer of large dimensions for the pur- 
pose of relieving what is known as the flooded district 
of Brooklyn from the effects of heavy rainfalls. The 
drainage district whence the water is derived comprises 
about 1,300 acres. During storms the first rush of water 
as it reaches the low districts and finds the mouth of the 
sewers perhaps closed by tidal water, backs up, throws 
off the manhole covers in the lower streets and floods 
both streets and houses. To do away with this trou- 
ble, the present structure, known as the main relief 
sewer, has been built. It is carried across the drain- 
age area, intercepting about two-thirds of the surface 
water falling on the district. Its course runs through 
Greene Avenue, Fourth Avenue and Butler Street, 
and meets the head of the Gowanus canal. The 
regular street sewers are to be connected to it in such a 
way as to deliver storm water only to it. In this way 
the surface water during heavy rains from two-thirds 
of the area will be effectually provided for ; and from 
their points of intersection with the relief sewer, 
only the normal amount of drainage will pass on to- 
ward the regular outlets. 

The principal portion of the sewer is circular in 
section, starting with a diameter of 10 feet and 12 inch 
wall, and enlarging successively to a diameter of 12, 14, 
and 15 feet with 16 inch walls, except where in some 
places a 28 inch side wall has been introduced. Of 
this circular portion, there are 11,400 lineal feet, of 
which over 9,000 feet were laid by tunneling, and as 
shown in our sectional drawing, part of it is far under 
ground. At its end however it is near the surface, and 
there the section changes to an approximate rectangle, 
whose bottom is an invert arch of long radius, and 
which is covered by regular I beam and brick arch con- 
struction. At its end it delivers into a silt basin, and 
through twenty pipes of 36 inch diameter each into the 
canal. The silt basin is trapped, although such would 
seem hardly necessary, as the pipes are 8 feet under the 
tide level. The basin is 60 feet long and 84 feet wide. 
Its bottom is about 8 feet below the bottom of the 
sewer, and the pipe outlets are on the level of its 
bottom. Arrangements are provided for the use of 
screens, if desired, for separating solid material, and 
unquestionably if silt finds its way there, a large portion 
of it will be deposited by subsidence. 

Our drawings refer more particularly to the tunnel 
portion of the structure, which was built by the use 
of the pilot tube under the well known Anderson 
method of construction, formerly employed on the Hud- 
son River tunnel. The pilot tube of sheet iron, circu- 
lar in section, and 5 feet 6 inches in diameter, and occu- 
pying the center of the tunnel area, was kept about 
30 feet in advance of the completed excavation. From 
its exterior radical braces were employed to support 
the shell plates and wooden lagging. 

The large tunnel was cut as nearly as possible to the 
true size desired, and for most of the sections two-inch 
plank were laid on the bottom of the circle, deter- 
mining the extrados of a portion of the invert. On the 
bottom curves thus described the brick were laid ; next 
ribs of T iron, bent to a radius slightly less than that 
of the brickwork, were set up and supported by radial 
braces from the pilot tube, while over the top of the 
arch and against the earth a curved shell plating or 
shield of iron, which covered from one-third to one- 
half the extrados of the upper arch, was placed and 
bolted together and was held in position by other 
radial braces from the pilot tube. The sections of the 
shell plating were twelve inches long in the direction 
of the axis of the tunnel. 

Narrow lagging boards were laid upon the iron ribs 
and were carried up at one time far enough to allow 
the mason to conveniently lay brick behind them. 
When he had reached their top, more boards were put 
in place and more brick laid. In this way the brick 
tube was completed until a space of but two feet was 
left to be filled in by the key bricks. To support the 
brick in this place, short boards two feet long, passing 
between the last lagging boards, which were rabbeted 
to receive them, fitted like the sliding lid of a box. 
They were inserted by the mason, who, after putting 
one of them in place, laid in the key bricks to cover it, 
closing that much of the arch. He then would slide in 
a second board, lay the key brick corresponding to it, 
and thus would work, board by board, toward the face 
of the sewer. The iron plates were left in position ; 
the false work of course was removed as the work pro- 
gressed. 

One of the interesting features of this work, which 
facilitated the rapid construction of the tunnel and at 
the same time protected the workmen against the cav- 
ing in of the earth at the heading, was the use of the 
Beach system of tunneling needles, which is clearly 
illustrated in one of our engravings. This system was 
patented June 8, 1869, No. 91,071, by Alfred E. Beach, 
of the Scientific American, New York. It consists 
of a series of iron sheet bars or needles arranged to 
slide in juxtaposition upon the exterior of the front end 
of the constructed tunnel ; each needle is moved for- 
ward independently from within the tunnel. The 



front end of each needle has a cutttng edge. In opera- 
tion the needles are driven forward separately into the 
earth, which forms a support for their front ends, while 
their rear ends are supported on the exterior of the 



No allowance will be made for traveling expenses, 
whether accepted or not. 

The Board of Examining Officers will consist of the 
Commanding Officer, a Line Officer, and the Senior 



completed tunnel, thus forming a temporary protecting 1 Medical Officer of the vessel. 

roof or shield, which permits the safe removal of a suf- All boys enlisting as apprentices must voluntarily 

ficient width of the earth of the heading to allow the sign an agreement to serve in the navy until twenty- 



insertion of a new section ot the iron plates that com- 
pose the outer wall of the tunnel. This system, sub- 
stantially, was successfully used the year before last 
(1890) in boring the large 25 foot tunnel, 1,560 feet long, 
for the new double-track railway line at King's Cross 
Station, London. 

Our illustrations show also various interesting fea- 
tures of the work, the section of ground under which 
the tunnel passes, and its course near a church on the 
corner of Greene and Clermont Avenue, illustrating 



one years of age, which agreement must, before being 
signed, be carefully read and explained to each boy by 
the Recruiting Officer. 

Boys who have been convicted of crime cannot be en- 
listed. 

All boys enlisted will be rated 3d class apprentices, 
and receive $9 per month. 

Deserving boys will be rated 2d class apprentices and 
receive $10 per month after having served six months in 
a cruising ship, and 1st class apprentices, at $11 per 



vividly the depth of the sewer and what the engineer month, after having served one year in said ships. 



has accomplished. 

The connections with the existing sewers which lie 
far above its level is to be thus managed. Manholes 
are carried up from it to the street level. Sweeping 
side connections are made from these manholes to the 
sewers. Where the connection is made a flagstone is to 
be laid diagonally across the sewer on the lower side 
of the connection, so as to be approximately a tangent 
to the side connection. The bottom of this flagstone 
will be, as nearly as possible, at the level of the ordi- 
nary surface of water maintained by the sewer in actu- 
aljservice. On the occasion of a rain storm, any water 
rising above this level will be deflected into the side 
outlet and thence to the manholes of the intersecting 
sewer. This will give it a fall in some places of many 
feet, as will be evident by inspection of the sectional 
drawing of the course of the tunnel. Stone paving is 
accordingly placed over the invert beneath the receiv- 
ing manholes, to prevent the fall of water, from wear- 
ing away the bottom. 

The work was in charge of Mr. L. Russell Clapp and 
Mr. David Brower, Assistant City Engineers, under 
charge of Mr. Robert Van Buren, City Engineer. The 
main tunnel was built by the firm of Hart, Anderson 
& Barr. The terminal portions of the sewer were built 
by Daniel J. Creem. As yet the existing sewers are 
not connected to it, but before long the entire work 
will be completed and ready for the spring and summer 
storms of the present year. 

As regards the size of the sewer, it is believed to be 
the third largest of the working sewers of the world. 
The city of Washington has a sewer 20 feet in diame- 



Properly qualified apprentices will be rated seamen 
apprentices, 2d class, and receive $19 per month, after 
having served one year in cruising vessels of war ; and 
seamen apprentices, 1st class, at $24 per month, after 
two years' service in said cruisers. 
All apprentices receive one ration per day. 
When first received on board of a training ship ap- 
prentices will be furnished, free of cost, with an outfit 
of clothing not exceeding in value the sum of forty -five 
j dollars. 

I This outfit of clothing is furnished upon the suppo- 
■ sition that the apprentice will serve during his minority, 
and therefore, if during his minority he is discharged 
at his own request, or at the request of his parents or 
friends, the value of this outfit of clothing must be re- 
funded. 

j Boys enlisted to serve until twenty-one years of age 
I will not be permitted to allot any part of their pay to 
! parents or guardians until they shall have been trans- 
I ferred to general cruising ships. 

j Apprentices will be transferred to fill vacancies in sea- 
going vessels as they become proficient. 
! Upon the expiration of the enlistment of an appren- 
tice, he will, if recommended, receive an honorable dis- 
charge, and upon re-enlistment within three months 
from the date of honorable discharge he will receive 
three months' extra pay of his rating when discharged, 
a continuous-service certificate, and an addition of one 
dollar per month to his pay. 

Apprentices will be under the immediate supervision 
of the Bureau of Navigation, Navy Department, and 
applicants for enlistment may be made to the chief of 



ter, and the great sewer of the city of Paris is 18 feet j that bureau, or to the Commanding Officer of either of 



high and 17 feet wide; the present structure forms a 
good third to these. The Cloaca Maxima, built by the 
Romans, contains three arches and occupies a total 
cross area of 30 by 15 feet. 



S. Naval Service. 

recently issued the 



Enlistment of Boys In tbe IT. 

The Secretary of the Navy has 
following information : 

Boys between the ages of fourteen and seventeen 
years may, with the consent of their parents or guard- 
ians, be enlisted to serve in the navy until they shall 
arrive at the age of twenty-one years. 

No minor under the age of fourteen years, no insane 
or intoxicated person, and no deserter from the naval 
or military service of the United States can be en- 
listed. 

Boys enlisted for the navel service must be of robust 
frame, intelligent, of perfectly sound and healthy con- 
stitution, free from any physical defects or malforma- 
tion, and not subject to fits. 

Their height and measure must be as follows : 



Age. 



Fourteen years. 
Fifteen years . . . 
Sixteen years . . . 



Height not less 
than— 



4 ft. 

I " 

5 " 



Weight not less 
than — 



Chest meaBure- 



70 pounds. 
80 " 
90 



the following named ships, viz.: U. S. S. Richmond, 
Coaster's Harbor Island, near Newport, R. I. ; U. S. S. 
Minnesota, foot of West 50th Street, North River, New 
York City; U. S. S. Wabash, Navy Yard, Boston, 
Mass.; U. S. S. St. Louis, Navy Yard, League Island, 
Philadelphia, Pa.; U. S. S. Dale, Navy Yard, Wash- 
ington, D. C. ; U. S. S. Michigan, Erie, Pa., or during 
her cruise upon the lakes, and such other vessels as 
may from time to time be designated for this service. 

Apprentices will be sent to the Training Station at 
Coaster's Harbor Island as soon after enlistment as 

practicable. 

■»<«■♦ 

Fast Compound Locomotives. 
On a recent run by a Baldwin compound on the 
Baltimore & Ohio, hauling a " Royal Blue" train from 
Philadelphia to Canton, on December 22, 1891, the 
time, including one stop at Wilmington and a slow- 
down at the Susquehanna bridge, requiring three 
minutes in crossing, was 101 minutes for 91"6 miles. A 
similar run was made on the 20th with six Pullman 
coaches. An observer on the train judged that the en- 
gine could have hauled two more cars with equal ease. 
The fact that the engine made at times a speed as great 



ing naturally, as 67 miles per hour goes to show that there is no se- 



nol less than- 



27 
28 



> inches. 



They must be able to read and write. 

In special cases, wksre the boy shows a general in- 
telligence and is otherwise qualified, he may be enlisted, 
notwithstanding his reading and writing are imper- 
fect. 

Each boy presenting himself for enlistment must be 
accompanied by his father, or by his mother in case the 
father be deceased, or by his legally appointed guardian 
in case he has neither father nor mother living, and 
the parent or guardian presenting the boy must sign 
the prescribed "consent, declaration, and oath" which 
forms part of the Shipping Articles. 

In cases where parents or guardians may, by reason 
of distance, infirmity, or other causes, be unable to ap 
pear at the place of enlistment, they will, on written 
application to the Commanding Officer of either of the 
ships upon which enlistments are made, be furnished 
with the printed form of "consent, declaration, and 
oath," in duplicate, by executing which the enlistments 



rious defect in compounds at high speed. A record has 
been obtained from this engine in one instance of a 
speed of 77 miles per hour, but the details of the run 
were not gathered. In another case a ten-wheel pas- 
senger and freight engine, with 62 inch wheels and 26 
inch stroke, made 72 miles per hour. The 10 wheeler 
made for the Master Mechanics' Association Commit- 
tee, with 72 inch wheels, hauled a fast train on the Balti- 
more & Ohio, and made up time with 11 coaches, and 
traveled 8 '6 miles in 9 minutes over a grade of 42 '6 feet 
per mile. — Railroad Gazette. 



Costs of Making Pig Iron. 

The following statement concerning the cost of 
making pig iron in England and the United States is 
given by The Engineer, London. 

U. S. Eneland. 

Coke used per ton pig 2,5001b. 2.500 1b. 

Cost of same at oven 2.25 dolB. 4.00 dols. 

Selling price pig No. 3 13.50 dols. 9.75 dols. 

Percentage cost of coke to ton pig. . . 16%i 41 

Assuming 134 tons as the equivalent to the 22 cwt, of 
the English practice, 13.50 dols. as the price of pig iron 
at Pittsburg as against 39s. in England, Connellsville 



coke 1.75 dols. f.o.b. cars and Durham 14s., the figures 
will be perfected, should the boys be accepted by the I stand as in the preceding table. These figures are of 
Board of Examining Officers. Icourse an approximation. 
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RAILWAY BRIDGE OVER THE GANGES, INDIA. 
The accompanying illustrations show the Oude and 
Rohilkund Railway Company's bridge over the 
Ganges, at Benares, India. The line crosses the 
Ganges by three other bridges, one between Chau- 
dausi and Aligarh, another at Cawnpore, and a third 
at Balawali, the bridge shown being the largest and 
finest of them all. It was opened to traffic in October, 
1887, having been five years and eight months in pro- 
cess of construction. The work was done wholly 
under the direction of Mr. H. B. Hederstedt, chief 
engineer of the railway, and the work at Benares was 
in charge of Mr. F. T. G. Walton, as resident engineer. 
The details of the steel and iron work of the bridge 
proper were worked out in England, and the material 
sent out. The bridge is 3,568 ft. long, the rails 78 ft. 
and the top of the girders 
110 ft. above low water. 
The greatest depth of the 
foundations, at pier 4, is 
141 ft. below low water. 
It has seven large girders, 
355 >£ ft. long each, and nine 
small ones, 113 ft. 8 in. each. 
The piers carrying the 
large girders are elliptical, 
65 ft. long and 28 ft. 
broad at the base or foun- 
dation block, which was 
formed with three cham- 
bers for excavation in sink- 
ing them, making a group 
of three wells connected in 
one. Each foundation 



current which supplies it is conveyed by two wires, 
which are connected with six dry accumulators con- 
cealed beneath the coachman's seat and pass along the 
traces, thence up the bridle to -the globes, the wires 
being so strongly yet neatly covered as to be in no way 
a source of danger to the animals carrying the lamps. 
— Indian Engineer. 
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This number is devoted jointly to the discussion of 
the railroad problems of rapid transit and of rail joints. 
Of the latter, four new forms are submitted. 

Mr. Carl Hering submits an illustrated description of 
a portable photometer, designed and used by him for 
measuring street lights and illumination in general. 
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was 

an iron caisson, varying in 
height for the different 
piers, that for pier 3 being 
50 ft. high and passing 
through 30 ft. of water be- 
fore its sinking was com- 
menced. The wells were 
all built upon wrought iron 
ke bs made in the locomo- 
tive workshops in Luck- 
now. 

The Ganges River at this 
point is 3,000 ft. wide, with 
a bed of pure sand, the 
depth of water in cold 
weather months being 
about 37 ft., and rising dur- 
ing the floods to 92 ft., with 
a velocity of about 20 ft. 
per second. The bridge is 
adapted for both rail and 
cart traffic, the girders be- 
ing sufficiently strong to 
support pathways 5 ft. 
wide on cantilevers, and 
the space between the 
girders being laid with 
ballast, providing a road- 
way 20 ft. wide at rail 
level, to be used as a com- 
mon cartway. 

For the photographs 
from which our views are 
made we are indebted to 
Mr. R. Mac Cred, chief 
clerk in the engineer's 
office during the construc- 
tion of the bridge. 



Protecting Iron. 

In France it is stated 
that M. H. Bertrand has 
devised a modification of 
the Bower-Barff process, 
by which magnetic oxide 
is formed on iron to pro- 
tect it. The process con- 
sists in depositing, by one 
or other of the galvano- 
plastic methods, a metal 

susceptible of volatilization at about 1,000 deg. C. 
After being coated with this metal the articles are 
placed in a furnace and heated to 1,000 deg. C. Not- 
withstanding the envelope, the iron articles become 
oxidized, but without permitting th oxygen to accu- 
mulate in sufficient quantity to form sesquioxide of 
Iron. At the same time the oxygen Is enabled to pene- 
trate in such quantity as to form magnetic oxide, and 
in four or five minutes the process is complete. 





Roman Hydraulic Works in Africa. 

At the last meeting of the Academie des Inscriptions 
et Belles-Lettres, a paper was read by M. Rene de la 
Blanchere upon the means adopted by the Romans to 
cultivate their African colonies, which were more 
densely peopled and more fertile than the same parts 
of Africa are at the present time. M. De la Blanchere 
asserts that the absence of water was not the chief 
obstacle, as a great part of the colony had a plentiful 
supply, but that the difficulty was to regulate the sup- 
ply, owing to nearly all the rain falling in a period of a 
few weeks. In order to obviate this the Romans 
covered their African province with a network of hy- 
draulic works, which M. De la Blanchere has been 
studying for the last ten years. The main principle 
which was observed in the creation and adaptation of 

these works was that no 
portion of the water was 
left to itself, all that fell, 
from the summit of the 
mountains to the level of 
the sea, being, so to speak, 
captured and distributed 
methodically. In the 
smallest ravines there were 
dams of stones constructed 
to keep back the water, 
and at the entrance to each 
of the large valleys there 
was a system of works 
which insured not only 
regularity of irrigation, but 
the slow and gradual pass- 
age of the water. M. De 
la Blanchere adduced as a 
type of this distribution 
the Enflda, a country on 
the borders of the Zengi- 
tana and Bizacium, de- 
scribing it in detail, and 
demonstrating that the 
same system prevailed not 
only in Mauritania, but in 
the whole of Roman Africa, 
where vestiges of it are to 
be found in all directions. 
The Romans were several 
centuries in arriving at a 
complete result, the most 
flourishing period being 
the third century of the 
Christian era. After that, 
civil wars — and, above all, 
the wars of religion — led 
to the decadence and de- 
straetion of these works, 
the destruction being com- 
pleted by the Arab inva- 
sion and the disafforesting 
of the mountains. 



Electric Lights for Horses. 

Mr. F. B. Stewart, manager of Messrs. Thomson & 
Taylor, Bombay, has just completed a most ingenious- 
ly arranged electrical installation for H. H. the Gaek- 
war of Baroda. It consists of two incandescent lamps, 
which are to be worn in the head gear of H. H.'s car- 
riage horses. The light in each of the little glass 
globes is equal to ten candle power, and the electric 



THE NEW RAILWAY BRIDGE OVER THE RIVER GANGES, INDIA. 



The instrument consists of a light wooden tube 4 
inches square, about 3 feet long, and open at both ends, 
containing the usual screen with grease spot and mir- 
rors, and a small electric lamp fixed to a sliding rod, 
and adjustable at any desired distance from the screen. 

The lamp was a small 4 volt incandescent lamp of 
about one candle power, requiring a current slightly 
less than an ampere. The accumulators consisted of 
two cells placed in a wooden box provided with a 
shoulder strap, which enabled the operator to carry it 
at his side. The weight of the box with accumulators 
was about 20 pounds. 

Other papers presented are " Notes on Mississippi 
River Discharge Observations, "by Mr. John J. Hoopes, 
an "Iron Sewer Templet," by Mr. H. B. Hirshm, 
"An Account of a Photographic Survey," by Mr. 
Charles H. Haupt, and " Roads," by M. Thomas G. 
Janvier. 



Economy of Gas Engines. 

Some extension in the 
use of Dowson's gas for 
use in gas engines has been 
made, and Messrs. Crossley 
& Co. have now a large 
number of engines using 
this gas ; in one mill alone 
200 hdrse power in gas en- 
gines, is worked by means 
of Dowson's gas. "When it 
is remembered that this 
mode of obtaining motive 
power is much less costly 
than the same power from 
steam engines, it is very 
remarkable that its use is 
not extended even more 
rapidly. We recently made 
a trial run with a Cycle gas 
engine worked with this 
gas, at the Uxbridge 
water works, and found 
that the consumption of 
coke and anthracite coal was only 1 "67 lb. per horse 
power in water lifted, and only a little over 1 lb. per 
indicated horse power. 



Bee Poison for Rheumatism. 

Experiments on bee stings as an antidote for rheu- 
matism have already been noted in our columns. (See 
Scientific American, vol. 63, No. 11.) One of our old 
subscribers, Mr. Aaron Miller, has written us to the 
effect that he has virtually found the sting of bees an 
antidote to very severe rheumatic pains to which he 
was subject. Although seventy-four years of age, he 
voluntarily submitted to stinging, and found it quite 
efficacious. In one case" two days passed after the 
stinging before the cure seemed to be effected, but the 
rheumatism almost disappeared for several months 
after the infliction of a stinging on the eyebrows and 
left hand. 
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GENERAL MONTGOMEEY CUNNINGHAM MEIGS. 

The National Academy of Sciences has been called to 
mourn its first loss this year by the death of General 
Montgomery C. Meigs, "perhaps the foremost scien- 
tific soldier in the United States," who succumbed to 
the prevalent epidemic of influenza at his home in 
Washington, D. C, on the morning of January 2. 

This distinguished officer was of illustrious ancestry. 
His father was Dr. Charles Delucena Meigs, one of the 
ablest physicians of Philadelphia and long professor of 
obstetrics and the diseases of women and children at 
Jefferson Medical College, in its palmiest days. His 
grandfather was a classmate of Noah Webster and Oliver 
Wolcott, at Yale College, and a famous educator in his 
time, being the first professor and acting president of 
the University of Georgia. Still more remote among 
his ancestors was Return Jonathan Meigs, postmaster 
general during the administrations of Presidents Madi- 
son and Monroe. Col. Meigs, father of the preceding, 
commanded a regiment under General Anthony Wayne 
at the capture of Stony Point. 

The origin of Colonel Meigs' name is of peculiar 
interest. His father, when a young man, was very at- 
tentive to a fair Quakeress, who resided in the vicinity 
of Middletown, Conn., but he was unsuccessful in his 
suit, and repeatedly rejected with, " Nay, Jonathan, I 
respect thee much ; but I cannot marryth.ee." But on 
his last visit, as he slowly mounted his horse, the re- 
lenting lady beckoned to him to stop, saying : " Re- 
turn, Jonathan ! return, Jonathan ! " These, the 
happiest words he had ever heard, he gave as a name 
to his firstborn son. The fourth of that name is to-day 
a resident of Washington City. 

General Meigs' mother was Mary Montgomery, a 
daughter of William Montgomery, who was born in 
Eglington, N. J., and of the same distinguished Scotch 
family of which General Richard Montgomery, the 
hero of Quebec, was so conspicuous a representative. 
Thus on both sides his ancestry was of the best that 
America possesses. 

He was born in Augusta, Ga., on May 3, 1816, where 
his father was then studying medicine. A year later he 
removed with his parents to Philadelphia, and there 
studied for a time at the University of Pennsylvania, 
but, receiving an appointment to the U. S. Military 
Academy at West Point, was graduated at this insti- 
tution in 1836. He became second lieutenant in the 
first artillery, but resigned on July 31, 1837, to accept 
the rank of brevet second lieutenant in the corps of 
engineers on August 1, 1837. 

His first engineering work was in the repairing of 
Fort Mifflin, on the Delaware River, and subsequently 
he was occupied in the building of Fort Delaware, and 
in the improvement of harbors in the Delaware River 
and Bay, also on other similar work for short periods 
of time at various places along the Atlantic coast. He 
became first lieutenant on July 7, 1838. 

In 1841 he became superintending engineer, with 
charge of the construction of Forts Wayne, Porter, 
Niagara, and Ontario, and so continued until 1849, 
when he was called to Washington, and spent a year in 
the office of the engineer corps there ; but, in 1850, re- 
turned to his work of superintending engineer, with 
charge of the building of Fort Montgomery, at the out- 
let of Lake Champlain. In November, 1852, he returned 
to Washington, under orders to take charge of design- 
ing and constructing the Potomac aqueduct. His 
plans having been accepted by Congress, he constructed 
that work, including the Cabin John and Rock Creek 
bridges. His work on this piece of engineering gave 
him a high name as 
an engineer. He was 
advanced to the rank 
of captain of engi- 
neers in March, 1853, 
having served for 
fourteen years in the 
next lower grade. 
His other work in- 
cluded the superin- 
tending of the con- 
struction of the wings 
of the capitol and of 
its windows and of 
the halls of Congress, 
also of the extension 
of U. S. general post 
office m Washington, 
and of the comple- 
tion of Fort Madi- 
son, in Annapolis, 
Md. 

During the autumn 
of 1860 he was sent 
to Florida, to take 
charge of the con- 
struction of Fort 
Jefferson, at Tortu- 
gas, but returned to 
Washington in time 
to be present at the 
inauguration of Pre- 
sident Lincoln, under 



whose orders he planned and accompanied as its 
engineer the expedition for the relief and re-enforce- 
ment of Fort Pickens at Pensacola, Fla.,then threatened 
by the forces of the Confederate States. He rescued 
Fort Pickens and saved the important harbor of Pen- 
sacola from falling into the hands of the Southern 
troops. This was the first active effort on the part of 
President Lincoln to stop the tide of Confederate ag- 
gressions which were sweeping from the control of the 
United States the Southern military posts and harbors. 
He returned to Washington, and, on May 14, was pro- 
moted to colonel of the eleventh infantry, and a day 




GENERAL MONTGOMEEY CUNNINGHAM MEIGS. 

later was made quartermaster-general of the U. S. 
army, with the rank of brigadier-general, which place 
he held until his retirement in 1882. 

Of his long and able services during the civil war only 
the briefest summary is possible. His duties consisted 
in directing the equipment and supply of the armies in 
the field, generally from headquarters in Washington, 
although he was present at the battle of Bull Run in 
July, 1861, and during 1863 and 1864 was specially en 
gaged in providing transportation and supplies for the 
forces at Chattanooga, being present during the invest- 
ment]and bombardment of that city and the subsequent 
battle in November, 1863. During the overland cam- 
paign of General Grant, in 1864, he had personal charge 
of the base of supplies of the Army of the Potomac at 
Fredericksburg and Belleplaine. During the threatened 
invasion- of Washington, in July, 1864, he commanded a 
brigade of quartermaster's men and other troops. 

Subsequently he visited Savannah, Ga., with Edwin 
M. Stanton, Secretary of War, when that place was 
captured by the armies under General Sherman, in 
order to supply and refit the armies with the necessary 
supplies, also shipping to their proper destination the 
captured stores. Still later he met General Sherman 
at Goldsboro, N. C, where he refitted the armies 
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with everything needed, including "a new canvas 
cover for every wagon." 

Only on two occasions during the entire civil war did 
the armies of the North suffer for the want of supplies. 
The first of these was subsequent to the check at 
Chickamauga, where for some time the men were 
obliged to live on short rations, and many animals per- 
ished on account of General Rosecrans having lost his 
line of communications. The second was during Gen- 
eral Sherman's famous march to the sea. Concerning 
this General Meigs wrote: "On taking Savannah, 
General Sherman found it impossible at once to open 
the river, whose channels had been during four years 
laboriously obliterated by the enemy. A fleet with 
supplies from the quartermaster's department was 
waiting at the mouth of the river for the opening of 
navigation, in order to satisfy the wants of the army. 
This being detained some days, a few animals perished 
in the Southern Savannah." For these and other serv- 
ices he was breveted major-general in the regular army 
on July 5, 1864. 

At the close of the civil war he returned to the ad- 
ministrative duties of the quartermaster-general's office 
in Washington, and in connection with these he in- 
spected the workings of the department under his con- 
trol in Texas and the Southwest in 1869-70, in Califor- 
nia and Arizona in 1871-2, the Western posts and rail- 
road routes in 1872, and in California and Columbia in 
1873-i. He visited Europe in 1867-8 for his health, and 
again in 1875-6 on special service, to study the constitu- 
tion and government of the armies abroad, and was 
then made a member of the commission for the reform 
and reorganization of the army in 1876. 

General Meigs also served on the board appointed to 
prepare plans and specifications for the war depart- 
ment building erected in Washington in 1866, and the 
building for the U. S. National Museum in 1876, also in 
1878 he submitted a plan for the Hall of Records in 
Washington. 

He was retired in February, 1882, being then sixty- 
two years of age, and at that time called attention to 
the fact that, during his administration, the quarter- 
master's department had applied to the wants of the 
army supplies valued at over $1,956,616,000, and that 
this vast sum was used with less loss and waste from 
accident and from fraud than had ever before attended 
the expenditure of such an amount of money. 

In August, 1882, Congress appropriated money for 
the erection of a new fireproof building of brick and 
metal for the Pension Bureau, at Washington, with 
the condition that it should be erected under his su- 
pervision. This occupied his attention until its com- 
pletion in 1887. Since then he has lived in retirement 
at his home in Washington. 

He was a regent of the Smithsonian Institution,, and 
in 1865 he was chosen a member of the National Acade- 
my of Sciences, an honor accorded to him in considera- 
tion of his great ability displayed as chief of the quar- 
termaster's department. He took considerable interest 
in science, and was a member of other scientific organ- 
izations in Washington and elsewhere. 

General Meigs was held in high esteem by his 
military] associates, and it is told that when General 
Sherman was the commanding officer of the U. S. 
army, a report from the Quartermaster's Department, 
in General Meigs' handwriting, was submitted to him. 
It received the following indorsement : " The hand- 
writing of this report is that of General Meigs, and I 
therefore approve of it, but I cannot read it." 
Of General Meigs' family, a son, who attained the 

rank of lieutenant in 
the engineers, was 
killed in a reconnois- 
sance during the civil 
war, in Virginia; and 
a second son follows 
the profession of civil 
engineering, in Keo- 
kuk, Iowa. He had 
likewise two daugh- 
ters, one of whom 
married Colonel J. A. 
Taylor, of the U. S. 
army, and the sec- 
ond is the wife of 
Archibald Forbes, 
the famous war cor- 
respondent. 

His funeral took 
place on the morning 
of January 5, and he 
was buried at Arling- 
ton, that beautiful 
home for the dead, 
where so many of 
the distinguished 
heroes of the civil 
war are buried. From 
St. John's Church to 
the cemetery his re- 
mains were escorted 
by a detail of soldiers 
from the Washing- 
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ton barracks, commanded by the senior officer present. 
His pall-bearers were : General John M. Schofleld, the 
ranking officer of the U. S. army; General Thomas L. 
Casey, chief of the U. 8. engineers ; General Holabird, 
General Horatio C. Wright, and Colonel Vincent, re- 
presenting the army ; Professor Samuel P. Langley, 
representing the National Academy of Sciences ; and 
Dr. J. C. Welling, representing the Smithsonian Insti- 
tution. M. B. 



THE MASTODON. 
The recent discovery of the lower end of the tusk of 
a mastodon, broken and fragmentary, in the excava- 
tion made for the Harlem ship canal, now in process of 
completion, brings to our minds very forcibly the 
great changes our island has undergone since that dis- 
tant time when this huge proboscidian was a denizen 
of Westchester county, and the untenanted wilderness 
stretched to the waters of New York bay. Before the 
Indian canoe crossed the Hudson, rippling beneath 
the noiseless maneuver of the paddle of its stealthy 
occupant, the trumpet of this great "tusker" re- 
sounded along the shores of the beautiful river and its 
waters wore invaded by its massive frame. The mas- 
todon has become the most popularized monster of 
prehistoric times, and speculation as to his contem- 
poraneity with man in the earliest days of man's ex- 
istence on this earth lends to this late announcement 
of his presence on Manhattan island a different and 
higher interest. 

The example given in our illustration is to be seen at 
the American Museum of Natural History in this city, 
and altogether may be regarded as the most instructive 
and impressive specimen of the mastodon now on ex- 
hibition in this country. In looking at him the spec- 
tator is struck by the great size of the bones, the im- 
mense head, with its broad surfaces, the formidable 
tusks and the powerful crested teeth. Between the 
forelegs of this specimen, which was taken out of a 
peaty morass near Newburg, lies the butt end of the 
huge tusk which the U. S. engineers have unearthed 
from the east end of Dykman's creek, where Broadway 
crosses the ship canal, at about 231st street. The teeth 
of the mastodon have served as the most important 
elements in making specific distinctions in this animal, 
and the name mastodon, meaning nipple tooth, is de- 
rived from the mammse-like tubercles which unite to 
form their transverse crests. The mastodon's sys- 
tematic position is among the proboscidian ungulates, 
and, like the elephant, it belongs to the uneven-toed 
groups of ungulate mammals (perissodactyls). Its 
most striking peculiarity is the horizontal succession of 
its teeth. Six teeth or molars appear in succession, the 
latter pressing forward from the back of the jaw and 
replacing their dislodged predecessors. In this series 
the first teeth are smaller and provided with fewer 
crests or transverse ridges, while their successors are 
larger and possess more ridges. A great deal of variety 
obtains in the construction of these teeth, and as the 
scheme, given hereafter, for the separation of the nine 
American species shows, the variations are extreme. 
Besides the horizontal succession which holds good for 
most species, in one, M. oliroticus, there seems also to 
have existed a vertical succession; that is, in the first 
three of the molar horizontal series there has been a 
replacement of these from below upward by other 
teeth displacing them, exactly as the milk teeth in the 
human species are dislodged by their subcutaneous 
successors. These have hence been designated as pre- 
molars, the true molars being the fourth, fifth, and 
sixth teeth in the horizontal succession. In other cases 
or species this vertical movement seems limited to the 
first tooth of the series, and in most it has not been ob- 
served or determined at all. 

The mastodon we may believe for the most part 
ground his food by an up and down motion, somewhat 
reversing the sideways munching of the common ele- 
phant, though in the species where the valleys between 
the ridges are reduced there seems little reason to sup- 
pose that the ordinary left to right motion was en- 
tirely abandoned. The canine teeth in the mastodon 
and elephant are represented by the great outward- 
curving tusks in the upper jaw, and by smaller de- 
ciduous spikes projecting from the lower jaw. These 
latter are not always present. The head of the masto- 
don is enormously developed by a cancellated open 
bone structure, and upon the broad surfaces thus pre- 
pared the powerful muscles of the neck found attach- 
ment. These latter were required for the support of 
the huge tusks, thrown so far outward beyond the 
center of gravity of the head as to require these pow- 
erful and restraining bonds for their elevation. The 
skull of the elephant is much shorter and more 
columnar in appearance than in the mastodon, and 
is particularly distinguished by the reduced and 
shortened under jaw, which contrasts with the elon- 
gated symphysis of the mastodon. The mastodon, 
enjoying, like the elephant, a very limited range of 
motion of its head, was provided with a similar trunk, 
whose flexibility was an ample substitute for this re- 
striction, and by which it supplied itself with food and 
water. 
There are many anatomical peculiarities in the mas- 



todon, and it has been remarked that it may have been 
able, from the construction of its fore limbs, to throw 
its legs up and stride over bushes, etc. (pronation), in 
a manner not permissible to the elephant, a rather un- 
necessary assumption, as the elephant is not so limited 
in this respect. The mastodon has a continental range, 
and its widely distributed remains over Asia, from 
India to Siberia, its representatives in South America, 
and its almost universal presence in North America, 
prove [the elasticity of its adaptation to a variety of 
conditions. Its bones are usually found in or below 
peat, and underneath forest beds, and it seems often 
to have perished by sinking beneath the yielding sur- 
faces of marshes, or to have actually drowned in water- 
ways, and to have become entombed by the accumu- 
lation above it of vegetation, muck, and alluvial drift. 
It lived late after the glacial epoch, and traces a long 
ancestry back to the middle tertiaries. Its contempo- 
raneity with man has often been discussed, and there 
seems no good reason to suppose that the American 
aborigine was |not acquainted with this great beast. 
Dr. Koch's celebrated report to the St. Louis Academy 
of Science may be recalled : 

"In the year 1839," says this explorer, " I discovered 
and disinterred in Gasconade county, Mo., at a spot in 
the bottom of the Bombeuse river, bones sufficiently 
well preserved to enable me to decide positively that 
they belonged to the Mastodon giganteus (?) The 
greater portion of the bones had been more or less 
burned by fire. The fire had extended but a few feet 
beyond the space occupied by the animal before its de- 
struction, and there was more than sufficient evidence 
on the spot that the fire had not been an accidental 
one, but, on the contrary, that it had been kindled by 
human agency, and, according to all appearance, with 
the design of killing the huge creature, which had 
been found mired in the mud and in an entirely help- 
less condition. ... It seemed that the burning of 
the victim and the hurling of rocks at it had not satis- 
fied the destroyers, for I found also among the ashes 
bones and rocks, several arrow heads, a stone spear 
head, and some stone axes." 

Dr. Koch also found arrow heads underneath the 
skeleton of a mastodon (Missourium). 

We have elsewhere remarked (American Antiqua- 
rian) that the mere fact of the association of the re- 
mains of extinct animals with human relics does not 
necessarily establish a fabulous antiquity for the latter 
unless accompanied by geological evidence pointing to 
such a conclusion. The mastodon may have lingered 
on to comparatively recent times, and comparatively 
recent men may have intercepted and destroyed help- 
less individuals. The beds in tho alluvial bottoms of 
the Bombeuse and Pomme de Terre rivers, as quoted 
by Dr. Koch, offer no indisputable indications of great 
age. Dr. Koch's discovery certainly affords grounds 
for such a presumption, but at the best that alone. 

We subjoin the following important diagnosis of the 
mastodon species of North America, prepared by Prof. 
Cope : 

Intermediate molars with not more than three crests. 

<X Crests acute, transverse. 

(5 Valleys uninterrupted. 

Last superior molar with three crests and a heel ; crests low, not serrate, 

M. proavue. 
Last superior molar with four crests and a heel ; crests elevated, not ser- 
rate, M. oliroticus. 
(5 (5 Valleys interrupted. 
Edge of crest tuberculate, M. serrideus. 
<X cc Crests transverse, composed of conic lobes. 
(5 Valleys (?) uninterrupted. 
Last inferior molar narrow, with four crests ;j no accessory tubercles, 
M. shepardi. 
fi P Valleys interrupted. 
Last inferior molar with four crests and a heel ; symphysis short, smaller 

size, it. euhypodon. 
Last inferior molar with four crests and a ciDgnlum ; symphysis longer, 

medium size, M. productus. 
Last inferior molar with five crests and a heel ; symphysis very long, 

largest size, Jf. augustidem. 
a a (X Crests broken into conic lobes; those of opposite sides alternating. 
Last inferior molar narrow, supporting four crests and a heel, M. obscurus. 

II. 

Intermediate molars, with four transverse crests. 

A long symphysis, M. campeeter. 

A short symphysis, M. ninificus. 

L. P. G. 



wide to the extent of four feet : that is, it is doing so as 
fast as the congressional appropriations will allow. 
The coffer-dam is not, of course, absolutely water-tight, 
and it may be mentioned here, as an interesting fact, 
that much trouble is caused by muskrats, who do con- 
siderable damage by burrowing under the, dam. The 
watchmen are paid premiums for shooting the trouble- 
some little animals. 

The particular portion of the work on which elec- 
tricity was employed is a strip of limestone rock about 
600 feet long and of an average width of fifty feet. The 
remainder of the rock is a much softer sandstone, and 
can be profitably drilled by hand. It has been shown, 
however, that electric power only costs about half as 
much as hand drilling in the harder rock. Nine drills 
were used on the work. Eight of these were mounted 
on weighted tripods in the usual manner, while one, 
somewhat larger in size, was mounted on a carriage, 
and wheeled about on a temporary track. The ma- 
chines used were the regular Van Depoele reciprocat- 
ing drills, which have heretofore been described in this 
journal. 

Current was obtained from a generating plant in- 
stalled in a temporary power house erected on the 
island. This building was an addition to a rough 
pumping station put up by the government for the 
purpose of clearing the bed of the river from water 
coming from leaks in the water-dam and from springs. 
This pumping engine is of the vertical type, and was 
built in the government shops, being rated at 25 horse 
power. It was utilized in driving the generators, steam 
being furnished by a 40 horse power boiler. The gov- 
ernment gave the use of the engine and boiler, when 
not used for pumping, as a part of the contract. The 
generating plant consisted of two Thomson-Houston 
dynamos, with revolving brushes, one of 20 and the 
other of 10 kilowatts capacity. The arc lights were 
rigged up near the drills to enable the work to be car- 
ried on after dark. An incandescent circuit served to 
furnish light for the interior of the power house, which 
was adequately supplied with suitable switches and 
measuring instruments. 

It was found convenient to utilize the dynamos and 
circuit of the drilling plant to explode the dynamite 
with which the holes were charged. — Western Elec- 
trician. 

m i ■ i m 

Preparation of Rice, 

The milling of rice, briefly stated, embraces the fol- 
lowing processes : 

1. The "screening" or second thrashing gives the 
rough rice or "paddy" designed to remove trash, stalks 
and foreign particles. 

2. The removal of the outer husk by the " milling 
stones." 

3. The separation of the chaff and other substances 
by the " screen blower" and " chaff fan." 

4. The removal of the yellow cuticle of the grain by 
pestling in mortars, which is the most laborious and 
expensive of the several processes. 

5. The separation of the rice bran from the rice grain 
by sifting, and the separation of the small and large 
grain of rice by the "brush screen." 

6. Polishing, which is accomplished by a horizontal 
revolving drum, covered with leather and surmounted 
by a cylinder of wire gauze. 

The friction by the constant rubbing of the grains of 
rice against each other and against the drum produces 
the "rice polish," otherwise called rice dust or rice 
flour, which is not rice bran, but a part of the grain 
itself worn by attrition. 



Rock Drilling on the Mississippi. 

The electric drilling at Rock Island was done under 
the terms of a contract made with the government of 
the United States by F. B. Badt, Western manager of 
the Thomson- Van Depoele Electric Mining Company. 
The government, which owns Rock Island, where it 
has established the largest arsenal in the country, has 
for some time been engaged in the work of deepening 
a portion of the southern channel of the Mississippi, 
which here flows from east to west. This is done with 
the twofold purpose of securing a more plentiful sup- 
ply of water power, which is used at the shops on the 
island, and to provide a navigable channel at Moline, 
which has heretofore been debarred by shallow water 
from sharing in the commerce of the nation's great- 
est river. A coffer-dam has been erected at the head of 
the island at a cost of $25,000 or $30,000, and the gov- 
I emment is now deepening a channel four hundred feet 



Don't Turn the Exhaust into the Sewer. 

Steam should never be put into a brick or cement 
sewer, as it has an injurious effect on the same, caus- 
ing disintegration and collapse within a very short 
time ; neither should it be led into a brick chimney, for 
the same reasons. In some places it is the practice of 
engineers to turn the exhaust from pump or small 
engine into the sewers, but this is bad practice, and, 
we believe, an illegal act in some cities, for it will not 
only destroy the sewers, but the heat of the steam 
makes the malarial gases more active, while at the 
same time it produces a certain amount of pressure 
that will force the gas back into buildings through the 
water traps commonly in use. In these traps there is 
seldom more than three inches of water, and very 
little pressure is necessary to force the gas through 
them. Wherever gas is forced back through buildings 
in this or a similar manner, the death rate in that 
locality will certainly be greatly increased. — The Sta- 
tionary Engineer. 



An Antiseptic Adhesive Pomade, 

The following is employed in the Hopital Saint- 
Andr6, in place of adhesive straps, to keep the protec- 
tive dressings in close apposition to the skin : 

R. Oxide of zinc gr. i. 

Chloride of zinc gr. xlv. 

Gelatin 3 x. 

Water J ij. 

It is also found very serviceable in dressing wounds 
of the face. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Vessel Transporting Apparatus. 

—Christopher Bruhl, Brooklyn, N. Y. This invention 
provides, in suitable connection with a land railway, a 
dock carriage for receiving and floating a vessel, a 
pneumatic float or platform beneath the carriage, 
pumps to empty the float of water, and auxiliary 
mechanism to adjust the float and carriage to the level 
of the railway. The apparatus is designed to afford the 
means of transporting vessels overland from one water 
way to another, lifting them bodily and moving them 
while afloat, without injurious strains on the vessel or 
its cargo, the dock carriage being large enough to hold 
water sufficient to float the largest vessel. 

Cut-off Valve. — Daniel B. Kenney, 

Detroit, Mich. This is designed to be a simple and 
durable device, very effective and automatic in opera- 
tion, and more especially designed for use on natural 
gas mains and pipes to automatically shut off the gas 
supply after the pressure has once gone down. The 
casing has inlet and outlet ports and a valve therefor, 
set and released by cam projections, in connection with 
a diaphragm having a stem with a head on its lower 
end separably engaged by the upper end of the valve 
when the latter is raised, whereby when the diaphragm 
moves the stem downward the valve will be disconnect- 
ed from the head by the cam projections and will fall, 
means being also provided for raising the valve to en- 
gage it with the stem. 

Electric Insulator for Boilers.— 

Peter Decker, Norwalb, Conn. Excessive oxidation of 
the Interior of boilers, with which quick-speed engines 
are directly connected by the steam and feed water 
pipes, is frequently attributed to currents of electricity 
pervading the water, and generated by the friction of 
the working parts of the engine. This invention is 
designed to provide a thorough insulation for the pre- 
vention of such action, an insulating joint being located 
between opposing couplin? flanges on the pipe sections, 
a sleeve of non-conducting material on each bolt body, 
and a washer of non-conducting material under each 
head and nut on the bolts. 



Railway Appliances. 

Freight Shifting Buffer. — Clay- 

land Tilden, Jersey City, N. J. This is an improved 
device for shifting freight upon gondola and flat cars, 
as incases of beams of wood or iron which have been 
shifted out of place. In connection with a framework 
is a butting block with which a buffing head has a 
hinged or pivotal connection, there being means for 
elevating the buffing head, while a fixed buffing surface 
in attached to the block above the head. In operation 
the car is pushed toward the butting block arranged in 
its path, and the load is brought into gradual engage- 
ment with a buffing surface, whereby the load will be 
traed up without having to be handled by laborers for 
this purpose. 



ward from a spring-pressed lever fulcrumed on the 
outer face of the hopper and connected with the valve, 
a gauge bar secured to the lever limiting the throw of 
the valve. The fertilizer is dropped by pulling upward 
on the handle rod as one walks over the ground with 
the device, the valve being set to distribute a certain 
amount to the acre, the fertilizer being practically 
sifted and prevented from clogging. 

Cultivator and Harrow.— James S. 

Hickman, Hickman, III. This is a combination ma- 
chine which may be used to cultivate one, two, three, 
four or more rows, the invention providing a simple, 
novel and easily operated construction of supporting 
and guiding devices and paits to be removed and re- 
placed to convert the machine into a harrow or culti- 
vator frame. It has adjustable front and rear axle 
sections and separate devices for operating them, with 
locking devices for their connection, so that they may 
be operated together or separately, while the cultivator 
teeth are partly supported to run close to the row, 
other teeth running centrally between the rows and, in 
use as a harrow, such of the teeth as would interfere 
with the growing rows are removable. 



Mechanical Appliances. 

Chain Power.— Milo E. Smith, Brady 

Island, Neb. This is a sim pie and convenient device for 
transmitting a continuous motion to an endless chain 
to adapt it for driving any sort of machinery. A 
reciprocating bar is held to move parallel with the 
chain members, a sliding frame moving in the same 
plane with the bar, the frame having flanged pulleys 
arranged opposite the chain, and oppositely arranged 
elbow latches pivoted in the sliding frame having 
notched ends to engage the chain, there being a link 
connection between the elbow latches and the bar. 

Tube Scraper. — Philip Eckenroth, 

Jr., Philadelphia, Pa. The body of this scraper has 
shoulders on its opposite edges near its front end, cut- 
ters having bent arms being pivoted at their bends to 
the body, with their inner ends abutting against the 
shoulders, while a lever pivoted to the body in the rear 
of the pivotal points engages the arms to simultaneously 
operate them. In use the scraper is secured to a 
handle and pushed through a boiler tube in the ordinary 
way, the cutters being adjustable to fit any tube, and 
means being provided for increasing the power of the 
scraper at particular points where heavy scale is met 
with, where a sudden shock or blow may be made to 
loosen the scale, and enable it to be readily removed. 

Mechanical Movement. — Russel C. 

Lee .ham, Trinidud, Coi. This invention relates to 
mechanical movements in which a reciprocating motion 
is changed to a rotary one, and is designed to be 
simple and durable in construction, avoiding dead 
center positions and reducing friction to a minimum, 
while being readily applicable to all kinds of machines. 
The invention consists of arms secured on a driving 
shaft and adapted to be engaged by an upper and lower 
set of abutments held on the reciprocating crosshead, 
there being also a reversible double lug arranged be- 
tween the abutments of the crosshead. 

Hair Treating Machine. — Junius 

A. Murphy, New Orleans, La. Machinery for treating 
horse hair and similar fibers is greatly improved by this 
invention, the machine picking and forming the hair 
into a lap with uniformity and economy, the lap beingin 
proper form to enable the combing frames, to which 
the air is subsequently subjected, to effectively tease 
and comb it. The invention provides a novel feed 
mechanism and feed regulator for the picker, and a 
novel arrangement of the picker cylinder and the 
hopper to which it delivers, while there is also intro- 
duced a novel improvement in the forming of the lap 
and in the reeling of it. 



Agricultural. 

Fertilizer Distributer. — Thaddeus 

N. L. Andereon and Willie Boatner, Centreville, Miss. 
The distributing hopper, suspended by a strap from 
the shoulder, has a screen located near its upper end, 
and a slide valve where the spout joins the hopper 
below, a stirrer journaled in the hopper extending 
below the elide valve, while a handle lever extend* up- 



Miscellaneous. 

Cash Register.— Charles Gibbs, New 

York City. Withiu a suitable casing a shaft carries 
two loosely mounted disks, one having a scale in cents 
and the other a scale in dollars, there being teeth on 
the periphery of the dollar disk and pins on the peri- 
pheries of both disks, in combination with a laterally 
shifting pinion meshing with the teeth of the dollar 
disk and adapted for engagement with the pin of the 
cent disk, while an actuating mechanism connects one 
disk with the key. The machine also has various other 
novel features, all the movements being positive and 
there being no springs in the actuating mechanism, the 
machine being designed to afford an accurate account 
of receipts in dollars and cents, while cards of informa- 
tion or advertisement may be conveniently displayed 
in the casing. 

Air Ship.— James C. Walker, Waco, 

Texas. This Bhip has stationary vertical cylinders 
opening entirely through it and provided with lifting 
wind wheels in their upper ends, while horizontal 
cylinders provided with propeller wind wheels are ar- 
ranged in a horizontal framework having pointed ends. 
The ends and sides of the cabin are to be covered with 
canvas, woven wire, or wood wicker work, and a light 
tubular construction is to be used throughout, to af- 
ford the greatest possible strength consistent with the 
least weight, any suitable motor being employed which 
furnishes high power with little weight. 

Inkstand. — William J. Sawyer, 

London, England. This inkstand has a horizontal 
closed collapsible containing vessel connected by a 
flexible tube with an open dipping well, in combination 
with a supporting cradle carried and rendered vertically 
adjustable by pairs of levers, the dipping well and 
reservoir being adjustable relatively as to height. 
The improvement prevents contact of the air with the 
bulk of the ink, preventing the thickening of the ink 
and the taking place of physical changes, while main- 
taining a practically constant quantity of ink in a small 
well in which the pen is dipped. 

Eyeglasses. — Charles Lembke, New 

York City. Combined with the eyeglass frame are 
clips supported by it and nose pieces secured to the 
clips by a pivotal connection, clamping screws being 
provided in addition to the pivots for maintaining the 
nose pieces in adjusted position. The invention re- 
lates to eyeglasses in which the nose pieces are pivotally 
supported from the frame to adjust themselves to the 
nose of the wearer, and provides for readily securing 
the nose pieces in the adjusted position, thus maintain- 
ing them permanently in proper adjustment. 

Measuring Vessel. — William C. 

Hocking, Sheffield, Iowa. This is a measure open at 
top and bottom, its interior capacity equal to the 
standard measure it represents, and only to be filled 
when its open bottom rests on an independent surface, 
as the bottom of a paper bag or sack resting on a floor 
or table. It has on its upper end a fixed shelving or in- 
clined side handle of feed board character, the outer 
end of which forms a hand grip. 

Invalid Bed. — Carl Olsen, Long 

Island City, N. Y. The frame of the hedsteadprovided 
by this invention may be easily taken apart and packed 
into a small compass, or the bed frame may be removed 
from the head board and foot board and applied to a 
bedstead of any other form, the bed being extremely 
convenient for use in a sick room and also adapted for 
use as an ordinary bed. The bed is provided with dif- 
ferent adjustments to fit it for its especial use and the 
invention covers various novel combinations and ar- 
rangements of parts. 

Childress Carriage Brake. — 

Augustus E. Scharff, Tacoma, Washington. This im- 
proved brake mechanism is applicable io any hand- 
pushed vehicle, and particularly to baby coaches having 
four wheel*. Combined with a brake beam carrying 
brake shoes is a retractile spring normally maintaining 
the beam out of contact with the carriage wheels, a 
chain or cord connected with a rotatable handle bar 
and winding thereon being connected with the brake 
beam, to apply the brake by the turning of the handle 
bar. 

Knitted Fabric. — Max Gernshym, 

Brooklyn, N. Y. This fabric is formed with a series of 
tuhular knitted courses, each partly formed by plain 
loops to form a ribbed back and partly by transferred 
loops to produce an ornamental front, the fabric being 
made in continuous tubular form and afterward cut up 
and trimmed to form jackets and other garments, of 
which part is plain and the rest in design, making fine 
goods of a rich appearance at the same cost as ordinary 
plain goods. The invention relates to a former patent- 
ed invention of the same inventor. 

Paper Bag. — Charles W. Fishel, 

Aspen, Col. This is a cheap and easily fastened bag, to 
hold groceries, fruits, and othar art,icl«s which do not 



sift. It is formed of a rectangular paper sheet, two of 
whose diagonally opposite corners are folded on con- 
verging lines and lapped and pasted, another corner 
being folded and parted over the lapped portion to form 
the narrow end of the bag, while the extremity of the 
remaining corner portion is folded and pasted upon a 
transverse string, which is thus made a permanent 
attachment of the mouth-closing flap. 

Cuff Holder. — James J. Culley, San 

Francisco, Cal. A plate having a keeper is adapted to 
be secured in a sleeve, a base plate with an offset pro- 
jecting over the keeper, while a plate or strip pivoted 
to the base plate has a cuff stud at one end and at its 
other end a tongue engaging the keeper, a spring having 
one end secured to the pivoted strip and its other end 
engaging the offset of the base plate. This device iB 
designed to secure the cuff to the coat sleeve, eo that it 
may always be held in the right position. 

Garment Draughting Pattern.— 

Bertha Musse, New York City. This is an adjustable 
pattern of simple and convenient style which may be 
accurately fitted to people of different sizes in the mak- 
ing of sacks, basques, waists, and analogous garments. 
The various parts of the pattern are preferably made of 
sheet metal, and the pattern may be given any desired 
contour, according to the garment to be cut, the dif- 
ferent pieces being sectionally formed, overlapping, 
and having a sliding connection with each other. 

Breech Loading Bolt Gun. — Wil- 
liam D. Forbes, Mornstown, N. J. This improvement 
has more particular reference to the devices for impart- 
ing motion to and locking the breech block, and for 
locking the extractor upon the cartridge shell in with- 
drawing the latter. Combined with the frame or re- 
ceiver and breech bolt with a rotary handle having a 
crank pin is a connecting rod connecting the crank pin 
with the breech bolt, a laterally moving cartridge ex- 
tractor, and a device carried by the connecting rod to 
lock the extractor upon the cartridge shell during the 
rearward movement of the breech bolt. 

Skate. — Thomas H. McQuown, Biggs- 

ville. 111. This skate has a sole plate whose rear end is 
secured to the runner, while an adjusting device is ar- 
ranged between the front end of the sole plate and the 
runner, whereby provision is made for adjusting the 
sole plate to fit differently shaped shoe soles, in such 
manner as to give the toe a firm rest, at the same time 
preventing pulling on the heel. 

Bottling Apparatus. — Amalia M. 

Donally, New York City. Combined with a compres- 
sion mechanism is a flexible filling tube adapted to 
enter a cask or like receptacle independent of the ap- 
paratus, a vent tube connected with the filling tube 
also entering the cask, with other novel features, the 
machine being designed for manipulation by a single 
attendant, and its construction being such that a series 
of bottles of irregular size may be filled as readily as a 
series of regular sizes, the supply of liquid being cut 
off from any one or from the entire number of bottles 
being rilled, at the option of the operator. 

Former for Berry Crates. — 

Charles S. Andrews, Wilmington, N. C. This crate 
former consists of a crate-shaped skeleton metallic 
frame with a hollow spindle, whereby the body is 
adapted to he mounted on and revolved by a shaft, 
seats or recesses being formed in the outer face of the 
body adapted to form seats for the slat sections of the 
crate, with means for holding these sections to the 
body. By the use of this improvement crates are 
designed to be made at a small cost and very much 
quicker than they can ordinarily be produced. The 
entire crate may be made on the former, the longitud- 
inal and transverse slats being nailed together and the 
brads or nails clinched on the former. 

Weather Board. — Robert Sword, 

Kemnay, Manitoba, Canada. This is an improved 
drop siding weather boarding strip or plank, having its 
upper and outside edge chamfered in a concave plane, 
with the curve of the chamfer approaching the inner 
side of the board more closely at a line some distance 
from the edge than it does at the edge, and having its 
lower edge recessed upon the inside, whereby the 
shrinkage of the boards is made to tighten the joint be- 
tween them, and preventing the opening of cracks from 
the shrinkage of the lumber. 

Portable Scaffold.— John Harper, 

London, England. In an upright framing, with corner 
posts erected on a wheeled base and braced together, 
the posts having racks and guides, is a cage or platform 
adapted to be moved up and down the guides, toothed 
gearing engaging with the racks and coupled by worm 
gear, the whole being operated by a single hand lever. 
This scaffolding is entirely self-contained, and is made 
in sections, being more particularly adapted for use in 
repairing and decorating or cleaning buildings, as well 
as for construction purposes. 

Side Apron for Vehicles.— Thomas 

H. Joyce, Unionville, N. Y. This invention provides 
an apron at each side of the seat, and extending to the 
body of the vehicle, to protect the occupants from Bide 
draughts, the aprons being so hung as to be independ 
ent of the lap robe, etc., and capable of being con- 
veniently and quickly carried rearward, so as not to in- 
terfere with getting in or out. The frame for attaching 
the apron consists of an attaching bar and a support- 
ing bar having a lower flexible end and a spring-con- 
trolled upper end, the frames being designed to be 
lengthened or shortened as desired. 

Knob Attachment. — Johan Mathe- 

son, Christiania, Norway. A divisible handle is pro- 
vided by this invention, both parts of which, when con- 
nected, will reach through the catch for the latch bolt, 
whereby a more solid connection and a better guidance 
for the handle may be obtained, an internally-threaded 
sleeve fitting upon the outer part of the handle and 
bearing against a shoulder on the inner part of the 
handle, there being a detachable connection between 
the sleeve and the inner part of the handle. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of th>s paper. 



new books and publications. 

The Scientific American Cyclopedia 
of Receipts, Notes and Queries. 
Pp. 680. 8vo. Munn & Co., New 
York. 1892. Price $5 cloth, $6 sheep, 
$6. 50 half roan. 

This splendid work contains a careful compilation of 
the most useful receipts and replies given in the Notes 
and Queries of correspondents as published in the 
Scientific American during the past fifty years; to- 
gether with many valuable and important additions. 
Over twelve thousand selected receipts are here collect- 
ed; nearly every branch of the useful arts being repre- 
sented. It is by far the most comprehensive volume of 
the kind ever placed before the public. The work may 
be regarded as the product of the Btudies and practical 
experience of the ablest chemiBts and workers in all 
parts of the world; the information given being of the 
highest value, arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry that 
can be thought of, relating to formulae used in the 
various manufacturing industries, will here be found 
answered. Instructions for working many different 
processes in the arts are given. Many of the principal 
substances and raw materials used in manufacturing 
operations are defined and described. No pains have 
been spared to render this collateral information trust- 
worthy. Those who are engaged in any branch of in- 
dustry probably will find in this book much that is of 
practical value in their respective callings. Those who 
are in search of independent business or employment 
relating to the home manufacture of salable articles will 
find in it hundreds of most excellent suggestions. 

The Architect's and Builder's 
Pocket Book. By Frank Eugene 
Kidder, C.E. Pp. 900. 500 illustra- 
tions. New York. 1892. John Wiley 
& Sons. Full leather, gilt. Price $4. 

The original aim of the auLhor was to produce a re- 
ference pocket book which should be to the architect 
and builder what Trautwine is to the engineer or Has- 
well to the mechanic. The author has succeeded ad- 
mirably, and it would be a difficult matter to find as 
much useful information in the same compass. The 
work treats of mensuration, geometry, trigonometry ,the 
strength and stability of foundations, walls, buttresses, 
arches, beams, floors, roofB, etc. The present or 
ninth edition will doubtless be well received by the 
profession, owing to the great development of the use 
of steel in (building construction. Great attention is 
given to the strength of steel and the methods of 
using it. A glossary of technical terms, ancient and 
modern, adds greatly to the usefulness of the work. 
The arrangement of the book is admirable and hun- 
dreds of illustrations serve to make the book an indis- 
pensable companion for the architect. 

Systematic Mineralogy Based on a 
Natural Classification. By 
Thomas' Sterry Hunt, M.A., LL.D. 
The Scientific Publishing Co., New 
York. 1891. Pp. xvii, 391. Price $t>. 

Prof. Hunt, in his preface, states that forty-six years 
ago he began the study of mineralogy under Charles 
Upham Shepard. This work is the outcome of a long 
lifework in chemistry, mineralogy, and geology. The 
author has won a wide reputation for possessing 
opinions of his own and the courage of those opinions^ 
His division of the whole mineral world into orders, 
families, genera, and species, as in natural history 
proper, is ingenious and plausible. The book is well 
worthy of study, and indicates the mind of a thoroughly 
independent thinker, but it must be also remembered 
it is the work of a thoroughly equipped scientist of re- 
cognized standing. 

The Working and Management of 
an English Railway. By George 
Findlay. London : Whittaker & Co. 
and George Bell & Sons. New York : 
Macmillan & Co. 1891. Pp. viii, 354. 
Price $1.50. 

The author of this book is the general manager of 
the London and Northwestern Railway, and is, there- 
fore, eminently qualified as an authority of this subject. 
The treatment which the subject receives, as was to 
have been anticipated, is decidedly insular, but it is of 
much value as showing how our transatlantic neigh- 
bors conduct their great systems of crowded rail- 
roads. The interlocking and signaling system iB given 
space, the perfection of which, at least as regards re- 
sults, has long been conceded in the care of English 
roads. The use of the railroad for military defense is 
given at some length. The book is very good reading 
for all interested in railroads in this country as being 
suggestive of what may be done to improve our service 
and increase safety on our roads. 

Robert Fulton : His Life and its 
Results. By Robert H. Thurston. 
New York : Dodd, Mead & Co. 1891. 
Pp. 194. Price 75 cents. Illustrated. 

This book is of the series devoted to "Makers of 
America." Prof. Thurston tells in good style the oft- 
told tale of Fulton's work, his energy and perseverance 
under disappointment and discouragement. As opening, 
the story of steam in early times is told. The work 
closes with chapters of the advanced marine engineer- 
ing of to-day and the outlook. This is affirmed to be 
slow and gradual improvement in speed and accommo- 
dation. The limit of speed for vessels of ordinary 
sizes he believes is nearly reached. 

The Engine Runner's Catechism. A 
Sequel to the Steam Engine Cate- 
chism. By Robert Grimshaw, M.E. 
New York : John Wiley & Sons. 1891. 
Illustrated. Pp. 366. Price $2. 

This very practical little work, written in the author's 
well known vein, attacks the problems of the working 
engineer's occupation. It tells of the features, erecting, 
and adjusting of special makes of engines by promi- 
nent makers, the adjustment of the cut-off, shipping 
and receiving, erecting foundations, valve setting, and 
mauy other details of the running of stationary en- 

I gines. It contains a number of very pertinent and use- 

1 ful cuts. 
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A B C of the Swedish System of 
Educational Gymnastics. By 
Hartvig Nissen. Philadelphia and 
London : F. A. Davis. 1891. Pp. vii, 
107. Illustrated. Price 75 cents. 
This manual opens with a short, treatise in question 
and answer form, upon the end and objects of this 
simple system of calisthenics. The meanings of the 
different words of command arc included also. Then 
come five days' order of work, designed to be so re- 
peated as to cover a course of thirty-three weeks. 
Numerous illustrations of the positions are given. The 
work is intended for school use, but it is obvious that 
there is room in the household for such work. 

Annual Report of the New York 

Forest Commission for the Year 

ending Dec. 31, 1890. Albany. 1891. 

Pp. 324. 

To those interested in forestry and the preservation of 

our woods, and notably of the Adirondack forest, this 

report will be very welcome. It contains, besides the 

interesting general report of the commission, notes of 

court decisions and a catalogue of land papers in general, 

referring to forest preserves of the State of New York. 

Tables for the Determination of 
Minerals by Physical Proper- 
ties, Ascertainable with the 
Aid of a few Field Instruments. 
By Persifor Frazer. Philadelphia : 
J. B. Lippincott Co. Pp. ix, 115. 
Price $2. 

These tables are based upon Prof. Dr. Abin Weis- 
bach's system of determinative mineralogy. The min- 
erals are classified into three groups : I. Those with 
metallic luster, II. those with submetaliic and non- 
metallic luster, but colored streak, and III. those with 
non-metallic luster and white or lightgray streak. These 
are next subdivided by color of mineral, color of streak, 
and hardness, and the final distinctions are based, in 
addition to the above, on hardness, tenacity, crystalline 
system, etc. The general blowpipe and acid tests of 
each mineral are given in concise form. The work will 
be of use and interest to many students of this fasci- 
nating science. 

t^~Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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BU ILDING EDITION. 

JANUARY NUinBER.-{No. 75.) 

TABLE OP CONTENTS. 

1* Elegant plate in colors of a picturesque residence 
in the American Renaissance style of architec- 
ture, erected for Gen. T. L. Watson, at Black 
Rock, Conn. Two perspective and an interior 
view, with floor plans, etc. Henry A. Lambert, 
architect, Bridgeport, Conn. 

3. Plate in colors of a colonial house erected at Port- 
land, Maine. Perspective elevation and floor 
plans. Cost $3,800 complete. 

3. A very attractive residence at Sea Side Park, Bridge- 

port, Conn. An admirable design. Floor plans 
and perspective elevation. Cost $18,000 com- 
plete. 

4. A cottage at Richmond, Mo., erected at a cost of 

$1,600. Perspective elevation and floor plans. 

5. Two floor plans and perspective view of a moun- 

tain cottage in Massachusetts designed by the 
late H. H. Richardson. Cost $10,000. 

6. View of the Drexel Institute of Art, Science, and 

Industry, recently erected at Philadelphia, at a 
cost of $600,000. 

7. The Parsonage of the First Baptist Church at 

Gardner, Maine. Cost $2,500 complete. Per- 
spective and floor plans. 

8. Ground plan and perspective view of the First 

Baptist Church recently erected at Gardner, Me. 
Coat complete, $8,000. 

9. A residence at Bridgeport, Conn. Cost complete 

$3,400. Perspective and plans. 

10. View of the German House in Chicago. 

11. A church recently built at Oneida, N. Y. Cost 

$2,400. Floor plan and perspective. 

12. The beautiful residence of Geo. C. Hollister, Esq., 

at Rochester, N. Y. Mr. James Cutler, architect. 

13. The World's Columbian Exposition— making of 

staff decorations. 

14. Miscellaneous contents: Durability of redwood.— 

Is iron rust a cause of fire P— Types of chairs, old 
and modern, illustrated. —How to build a rain 
water cistern and Alter, illustrated.— Bird tracks 
in stone.— Reparation of zinc castings.— Still 
water mains in Toronto.— The builder of the 
White House.— What constitutes the best paint.— 
World's Fair notes.— A heavy standard moulder, 
illustrated. — A staircase and hall design, illus- 
trated.— Hot water vs. steam heating.— Schmidt's 
improved window frame, illustrated.— Value of 
thoroughness.- -Improved Warner door hanger, 
illustrated. — An improved band scroll and resaw, 
illustrated.— Artificial stone. — An improved flour 
bin and sieve, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents* Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold bj 
all newsdealers. 

MUNN & CO., Publishers, 

861 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 

for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue. 



For Sale— One second hand Punch and Shear com- 
bined. One second hand Wiley & Russell Bolt Cutter. 
W. P. Davis, Rochester, N. V. 

Presses & Dies. Ferrscute Macta. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord,Ct. 

2d hand latbes and planers. Amer. Tool Co., Clev., O. 

Mixing machinery. J. H*. Day & Co., Cincinnati, Ohio. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Latent and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. IrvinVan Wie, Syracuse, N.Y. 

Scale removed and prevented in boilers; for each 5- 
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale 
Resolvent Co. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 36lBroadway, N. Y. 

Electricity, the popular electrical journal. Illustrated. 
Published weekly. Subscription, $2.50 a year. Times 
Building, New York. Write for sample copy. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— A Power Moulding Machine for making 
green sand moulds for iron and braes castings. Please 
send catalogue and lowest cash prices to John Hutton, 
107 East 69th St., New York City. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions, etc. 
ty A profitable business for a man with small capital. 
Also lanterns for home amusement. 220 page catalogue 
free. McAllister, Optician, 49 Nassau St., N. Y. 

tar Send" for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and puge or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though weendeavorto reply to all cither by letter 
or in this department, ench must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boobs referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(3940) M. R. C. asks : Will any article 

that will float placed in a running stream travel any 
faster than the water it is placed in, provided there 
u nothing to impede the travel of either? A. The water 
does not move with the same velocity in all parts of its 
section, in a running stream, the central portion always 
running the fastest. This produces a whirling or rolling 
motion, caused by friction on the bottom and sides, that 
extends to the surface and center. This inequality of 
motion may accelerate or retard any particles of matter 
floating upon the surface, according to their location 
from the center of the stream, but will generally have a 
less velocity than the mean velocity of the stream, 
although apparently moving faster than the water 
nearer the sides. If the article sets deep in the water, 
it will move faster than the surface water, being j ushed 
ahead by the greater velocity of the water beneath. 

(3941) F. C. F. asks : What form of 
boiler is best adapted with ordinary firing to burn (pine) 
cord wood,boiler 35 horse power? Is electricity consid- 
ered more economical as a power conveyor than other 
methods where the bulk of power will be used not 
further than 500 feet from stations? What is next in 
economy? A. A flue boiler or one with very large 
tubes is best for wood fire. From a power plant already 
in operation a wire rope cable is the cheapest method 
of transmission for 500 feet. Electric transmission is 
the cheapest for long distance, and is also cheapest 
where a plant is to be located for transmission only, 
and is so used to a considerable extent for the utiliza- 
tion of water power otherwise not available. 

(3942) J. D. asks : 1. In building a dy- 
namo or motor, is it necessary to have the Iron disks of 
the armature insulated from the shaft if they are in- 
sulated from each other? A. They shonld be insulated 
from the shaft. 3. Are not some dynamo armature 
cores made by running the disks on a thread on the 
shaft ! A. We think not. 

(3943) W. S. writes : I have a resistance 

column similar to the one described in Scientific 
American of September 14, 1889. I now want to make 



a galvanometer like the one described in Scientific 
American of September 21, 1889. Now I wish to know 
if I could wind it with two coils, one of no resistance 
and one of ten ohms, and use the resistance column 
with it if more resistance be required. A. Galvanome- 
ters are frequently made and used in the way mentioned. 

(3944) Ring Temper says : Can you tell 
of any method to teBt the heat of lead used for temper- 
ing small steel rings ? The best way to heat the lead 
kettle so as to get uniform heat, said kettle about 14 
inches diameter and 10 inches deep? A good practical 
treatise on case-hardening and tempering? (I already 
have Brandt's.) A. A pyrometer may be used, but, for 
the temperature required for hardening, it is less relia- 
ble than the eye. For best work with the eye, the 
furnace should be placed in a moderately dark place, or 
so shaded that the eye can judge with uniformity of 
thefdegree of heat required. The lead pot should be set 
in brick work in a recess so as to exclude any light 
from the furnace coming to the eyes. Furnace should 
be large enough to insure a uniformity of heat without 
frequent disturbance of the fire by redressing. Have 
no special work on lead bath. 

(3945) J. H. J. -asks : How is phosphoric 
acid H|P0 4 made ? How is sulphurous anhydride SO? 
in a liquid state best prepared ? If crystallized boracic 
acid H 3 B0 3 be heated, boracic anhydride B 3 3 will 
be obtained. What is the reaction ? Can you tell me how 
blackboard crayons for school use are prepared ? A. 
Phosphoric acid is prepared by burning phosphorus in 
a current of air.dissolving the phosphoric oxide in water 
and evaporating to dryness. Liquid sulphurous oxide is 
made by pumping the perfectly dry gas into a receiver. 
It liquefies also at 0° F., at the atmospheric pressure. 
The reaction you ask for is this: 2 (H 3 B0 3 )=B,jOa+3 
H 5 0. For blackboard slating use 1 gallon alcohol (95 
per cent),l pound shellac, 8 ounces ivory black, 5 ounces 
flour emery, 4 ounces ultramarine blue. Make per- 
fect solution of the alcohol and shellac before adding 
the other articles. Shake thoroughly. Apply rapidly. 
Three coats. 

(3946) L. O. W. asks: What is the kal- 
litype developer, its composition ? I have a receipt for 
the production of the kallitype process of photography, 
but it is, however (to my mental conception), very ob- 
scure. The developer given is such: No. 1 arg. nitr. — 
Natrium, cit. — Potasea bichrom., water ammo. 

No. 2. Kallitype developer. 5bb 

Natrium, cit 3 jj 

Water ?xx 

The printed paper is to be developed in solution No. 1. 
What, then, is No. 2 for ? Then again a third solution 
is applied, £. «.: 

Sodsecitr 3j 

Aqua ammon 3 jj 

Water 3jj 

A. No. 1 is the silver developing solution, No. 2 is a 
clearing solution, to dissolve out the iron salts unacted 
upon by light. No. 3 is used also as a clearing solution 
to dissolve out the unacted upon silver salts. The 
process has been modified by combining in the sensitiz- 
ing solution the silver salt and developing the image 
with a solution of borax and water. See particular? fa 
Scientific American Supplement, No. 815, page 
13022. 

(3947) J. C. A. asks whether more coal 

will be required to heat a greenhouse 245 feet long, by 
steam, with the boiler at one end than if it is at the cen- 
ter of house. A. There should be no difference as to 
the gross amount of heat imparted to the greenhouse, 
but it might make a great difference in the uniformity 
of distribution of ihe heat. The^position of the green- 
house in regard to the direction of the cold winds, in a 
house as long as stated, will make a great difference in 
reference to the position of the boiler, which, for best 
effect, should be placed at the end most exposed to cold 
winds. Otherwise a central position on the northerly 
side is the best practice. 

(3948) D. D. D. asks : Is bituminous coal 
or anthracite penetrable by air under heavy pressure? 
If so, under what pressure? Will air under pressure 
escape through where hydrogen gas will? What rocks 
and minerals are airproof under very heavy pressure,say 
one to two thousand pounds to the square inch, and 
what natural or chemical preparations or compounds, 
such as paints and varnishes, are impervious to air under 
very heavy pressure? A. There are very few rocks or 
minerals that if solid, are not practically impervious. 
The solid coal beds hold gas and water. The sand- 
stone and limestones pass air and water under varions 
pressures. Even cast iron is not gas proof under 2,000 
pounds pressure per square inch. Rubber and varnishes 
will go far to render the surface of porous stone im- 
pervious to air, gases and water, but will finally flow 
into the stone and become porous under great pressure. 

(3949) J. R. S. asks : What is the best 
material to nse in repairing fire boxes of locomotive 
boilers, copper or steel plate, where the fire box is made 
of steel ? Please tell ime which is the best to use and 
your reasons, also what is the idea in pntticg copper 
liners under the tubes in the fire box. Would they not do 
as well without copper liners ? A. Always nse the same 
material that the boiler is made from for patches. Soft 
steel plate is the best. The difference in expansion and 
contraction by change of temperature will make copper 
patches leaky. Copper ferules or liners are but little 
used. They were supposed to make a more perfect 
joint and preserve the end of the tube from burning out 
by their better conductivity of heat from the end of the 
tube to the water inside. 

(3950) W. C. G. writes : 1. I am trying to 

coat corks to make them acid proof. What can I use 
in liquid form that will penetrate enough and will not 
be removed when pntting in the bottle. Must not be in- 
jurious or poisonons. A. Heat the corks in melted 
paraffin wax. The only objection to this process is 
that it makes them slippery, and if the neck of the bot- 
tle is not cylindrical, they will sometimes rise and 
fall out. 2. Also how can I make a cheap hard grease- 
proof article resembling marble, or earthenware, not 
requiring heat, to mould in forms? Must be a cheap 
composition and have a smooth surface. A. Hydraulic 
cement and water, plaster of Paris and water, or a mix- 



tureof oxideof zinc and strong solution of zinc chloride 
might answer your purpose. 

(3951) E. T. S. asks how to clean wall 
paper. I have a large hall that I wish to clean. The hall 
is 100 by 50 feet. The paper is in good shape, only 
soiled by dust. A. There is no better way of cleaning 
papered walls than to wipe them down with soft cotton 
cloths, better by hand, but can be done with a long 
handled brush to remove the loose dust and then go 
over with a cloth tied over the brnsh. For stains nse 
fresh bread crumbs. 

(3952) J. B. M. asks : Can you give any 
information respecting the manufacture of aerated 
bread? I believe it is a patent process, if so, could you 
give the address of ihe patentee ? A. Aerated bread was 
made by a patented processs, but the patent has ex- 
pired. It consisted in charging the dough with car- 
bonic acid gas nnder pressure and then baking. The 
use of yeant or ferment was thus avoided, 

(3953) C. W. C. says : I have heard it 

argued considerably whether ice freezes from the topor 
bottom. Which is correct ? Also where can I get a 
chemical motor with sufficient power to run a sewing 
machine, or better two of them. A. Ice commences to 
form on the surface always in still water. Anchor ice 
is sometimes formed on the rough bottom in swift 
rnnnmg water, in very cold weather. We have no in- 
formation of the manufacture or sale of chemical 
motors. 

(3954) G-. E. S. says : We have more or 
less cold water pipes (iron) throughout the mill, used 
for hydraulic pulp machines, we are annoyed by the 
sweat and drip from these pipes. What can they be 
coated with on the outside to keep them from sweating 
and dripping? A. The sweating and dripping from the 
pipes is caused by the contact of the moist warm air in 
mill with the cold pipe. The only remedy is protec- 
tion by a non-conducting substance, and may be any 
of the felting material in use. Hair felt 1 inch thick, 
covered with thick paper, is very effective; or if thought 
cheaper, box the pipes and fill with sawdust. Make the 
boxes to have not less than 1 inch clearance on inside 
between box and pipe. 

(3955) F. S. B. asks how the valve or link 

motion of the English locomotives is operated. They do 
not have any reversing lever, and how is it locomotive- 
makers in this country do not adopt the same systems? 
A. The English locomotives have the regular link valve 
gear, with various modifications and reversing lever. 
The Stephenson valve gear is much used In England 
and the United States. Our locomotive builders do not 
go backward. The best valve gears are found on Ameri- 
can locomotives. 

(3956) G. — The duty on lenses is 45 per 
cent of their invoiced value. Goods are sold cheaper 
in England, because the expense of labor is less. A lens 
may be imported as a tool of trade by a photographer, 
he carrying it with him, without paying duty. 

(3957) J. A. H. writes : On page 386 of 
December 19 number of Scientific American there in 
an article headed " Intense Cold." What is the meaning 
of absolute zero ? A. Absolute zero is the pointat which 
the kinetic motion of the molecules of matter, to which is 
due what is ordinarily termed heat, ceases, and when 
the molcculesfcome{into permanent contact with each 
other. It is placed at —273° C. or -459° F. 

(3958) T. V. M. asks : 1. Could a sub- 
marine torpedo boat (100X30, cigar shape) be run 42 
hours by an electric storage battery, there being fluid 
to fill the cells on board the ship? A. The boat could 
be run 43 hours with a sufficient number of cells. Extra 
fluid would not be required,as there is no sensible waste 
of the fluid. 3. What is the greatest speed and the 
longest time of an electric storage battery running a 
boar, and also what is the expense? A. We have no 
record of the longest time and greatest speed. The pos- 
sible time would-depend on the carrying capacity of the 
boat, while the speed would be subject to the same limi- 
tations as those of steam-propelled boats. The expense 
depends on the method of using the power, the cost of 
running the prime motor, and other conditions. 

(3959) S. W. T. says : I have a steam 

gauge that comes back to the pin when steam is down, 
and when it is exposed to frost and a fire is started, the 
hand will gradually rise, sometimes to 30 lb., some- 
times to 60 lb. Then in a few minutes after the frost is 
all gone the hand will come back to the pin, and startup 
all right when steam is up. Please give me a good 
arithmetical rule by which I can determine the dis- 
tance apart for screwed stay bolts, and the diameter of 
stay bolts. A. The pipe connections to a steam gauge 
should never be allowed to freeze or have water in them 
when exposed to frost. When water is frozen in the 
connecting pipe, the gauge hand will move by the ex- 
pansion of the air above or next to the diaphragm by 
the change of temperature in the boiler room before 
steam is made, and when the ice melts in the pipe the 
hand will move back as described. Sometimes when 
the water has accumulated to toy great an amount, the 
gauge diaphragm or spring (if a Bourdon) will burst. 
An air cock should always be placed so as to draw off 
all water from the gauge when liable to freeze. The 
usual practice for water leg stay bolts is, for distance, 
6 in. to 5 in., according to the pressure and thickness of 
the iron. For the size of the bolt, square of the dis- 
tance multiplied by the pressure, and product divided 
by 4,000 equals the area of the bolt, and for a given 



v^ 



000 by area 



• = distance apart center 



sized bolt 

pressure 
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(3960) E. S. writes : 1. I wish to wind 

the dynamo described in Scientific American Sup- 
plement, No. 600, as a shunt machine. What size and 
how much should be used on F. M. to give the proper 
resistance? A. Consult the description of the Edison 
dynamo in Scientific American, vol. lxv., page 66, for 
points on shunt-wound machines. The field magnet 
should have 14 times the resistance of the armature. 3. 
Is not the core of iron wire more efficient than the one of 
iron washers? A. There is little or no difference. 3. 
To settle an argument, the meaning of the term ampere 
hour? A. A current of 1 ampere for 1 hoar; H ampere 
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for 2 hours; 1-100 ampere for 100 hours. It Is the 
equivalent of 1 ampere of current flowing through a 
conductor for 1 hour. 4. Would not the machine be- 
come more efficient if soft malleable iron were used for 
the field magnets? A. No. 5. If the dynamo were 
supplied with a current of 60 volts and 10 amperes, the 
machine being made exactly as described, would it 
develop one horse power, or should any changes be 
made in magnets and elsewhere, and what should they 
be? A. It would probably develop ^ of a horse 
power. 6. What proportions as regards pressure and 
amperage in electric currents have been found to be the 
most destructive to animal life ? A. Currents of any 
amperage available commercially with the highest E. 
Bf.F. 

(3961) P. J. H. asks : 1. What is an 

automatic cut-on 1 ? A. An automatic cut-off is one 
controlled by the engine or any irregularity in its work, 
and is made variable by the mechanism of the valve 
gear. 2. What is a variable cut-off? A. A variable 
cut-off is a regulating device to make any required fixed 
cut-off on ordinary valves by varying the position of 
the riding valve by means of an adjusting spindle pro- 
jecting outside of the steam chest. 3. A tank of water 
with a 20 foot head has a one inch pipe 4 inches long 
screwed in its bottom ; what is the discharge per second ? 
Three of my friends have tried it. One makes it 11 gals. 
per second. Another 28 gals, per second. The third 
has it at 160 gals, per second. I respectfully submit 
my way of working it out, which I am told is Haswells' 
rule. Multiply the square root of 64*333, and the 
depth of the center of the opening from the surface of 
the water, by the area of the opening in square feet, 
and this product by the coefficient for the opening. 
The whole product will give the discharge in cubic feet 
per second. Multiply this by T 48 for the number of 
gals, per second. A. The rule is correct, but your 
figuring is defective. Ton should use the area of a 
1 in. pipe instead of a square inch, or 0*00545, and a co- 
efficient of 0"T7. We make the discharge 11# gale, per 
second. 

(3962) E. R. H. writes : Can you give 
me any information on the following question through 
your columns? If the law of physics that " the sum of 
all the energy in the universe remains tbe same, though 
it may undergo changes," is true, what becomes of the 
energy in this case? A spring is bent and the ends con- 
fined together; it is then immersed in acid and dis- 
solved. Are not the resulting substances and condi- 
tions the same as if thespring had been immersed with- 
out being bent? A. In compressing the spring, 
work is done upon it and it becomes heated. This 
heat and any heating of the surrounding air, etc., 
represents the work. On standing, it quickly cools. 
Then, on resuming its former shape against a resistance 
its temperature falls, because it is doing work, and this 
cooling, together with the cooling of the surrounding air, 
represents the work done. The cooling and heating are 
so slight as not ordinarily perceptible. If a rubber 
band is held between the lips and stretched with the 
hand, the changes of temperature due to work done 
upon it, or work done by it, can be easily perceived. 

(3963) Gr. A. S. says : I will be very 

glad to have you enlighten me as to the cause which 
makes the little table move and answer questions when 
using the game called "Ouija, or talking board." A. 
The hands. Hands off, no go. 

(3964) P. W. asks : 1. What is the fluid 

for a carbon aud zinc battery? A. Although the 
formula for this fluid has been given repeatedly in 
these columns, we repeat it. Dissolve bichromate of 
potash or bichromate of soda in warm water, to satu- 
ration, then after the solution has cooled add slowly 
sulphuric acid until the amount equals in volume about 
% or 1-10 that of the bichromate solution. Finally 
add a small quantity of bisulphate of mercury, say 1 
drachm, to every gallon of solution to keep the zinc 
amalgamated. 2. Will solder stick to the copper on 
electric carbons ? A. Yes. 3. What is the difference 
between the copper on an electric carbon and one 
paraffined and electroplated with copper? A. When 
the end of the carbon is soaked in paraffin, either before 
or after plating, it prevents the corrosion of the copper. 

(3965) J. P. R. writes : A contends that 
there is but one specimen of the banana fruit brought 
to the United States that has seed, and that none of the 
other varieties have seed. Take the Aspinwall banana 
for instance. B says they have seed; B says that most, 
if not all, the bananas brought to the United States have 
seed, and that if you cut fruit lengthwise through the 
center, the rows of dark specks you see are the seed, 
capable of producing trees if properly propagated. A. 
Prof. Howard, of the Department of Agriculture, to 
whom we referred the above, says: So far as is known, 
none of the cultivated bananas have seed. The wild 
plant is the only one which has fertile seed. The ques- 
tion as to whether a wild variety exists in the Western 
Hemisphere is disputed, although there is some evi- 
dence that one existed in New Mexico before the con- 
quest and in South America before settlement. There 
is no doubt, however, of the introduction of the culti- 
vated plant from the Canaries into San Domingo in 
1516, from which point it was introduced into the other 
West India Islands and the mainland. 

(3966) W. C. F. writes : I have just 
completed a motor which you described in a back num- 
ber of your most valuable paper, and which I find also 
in "Experimental Science " by Hopkins, and on first 
trial it started off nicely. I had to make my own 
battery jars also, which I accomplished by using some 
one-half gallon bottles that I had. I cut them off very 
nice and even by first taking one of those cheap glass 
cutters, such as can be had at any hardware store for 
15 cents, and first scored around tops of bottles where I 
desirea, then tied a stout cord previously soaked in 
alcohol arcind each bottle at the scored mark, then 
lighted the cord, at the same time revolving the bottle 
slowly until the cord had burned off, then by dropping 
a drop of cold water on the mark, the tons would come 
off smooth and clean. I mention the above facts that 
you may enlighten some one seeking like information. 
About my motor I want to tell you that I first built it 
according to directions in " Experimental Science " 
until I got as far as the armature and discovered that it 
was quite difficult to wind tbe sections smooth and also 



get the same amount of wire in each. So I tried my 
hand at substituting an armature of the same size, num- 
ber of sections, etc., but of the Siemens, I think that 
is what you call it. I made it after your directious for 
the armature of eight-light dynamos. Supplement, No. 
600, but instead of cutting slots or nicks in the end 
washers, as you suggest, I took a piece of hard rubber 
one-eighth inch thick and cut a circular piece large 
enough to allow of a notch being cut around edge, into 
which I wound the sections. I found it was much 
easier to do this than to get the small pieces of hard 
rubber in as you direct, as they would work loose in 
winding. I hope this may also help to simplify the 
work for some one who may try his hand. 

(3967) E. A. H. asks how to clean an 

old mercury bottle. A. Use sand aud a little water ; 
shake continuously until coating is removed. 

(3968) J. D. writes : 1. I have made the 
dynamo described in ""Experimental Science/ 1 page 
487. I put the switch at the side for convenience, but 
the connections are the same as in illustration. The 
brushes are made with a movable arm, and connected 
up with No. 14 wire, the field magnet being connected 
to binding posts with No. 16 wire, which iB acontinu- 
ance of the wire they are wound with. I have a separate 
driving wheel to furnish motive power, and I can work 
it, making 2,000 to 2,500 revs, per minute. As a motor 
it works well any way at all. but rather better as a shunt 
machine; this seems as if the connections must be all 
right. The armature is the Siemens H type, wound with 
No. 18 wire. As a dynamo separately excited from a 
battery it works well; as' a shunt machine without the 
battery it works well,but when connected up as shown 
in ""Experimental Science." it will not give any current 
at all. A. Try shifting the terminals of the field mag- 
net. 2. What is the amperage of this dynamo going 
at the above rate of speed? A. Probably two or three 
amperes. 3. Ought this dynamo to give current enou gh 
to run the simple motor, No. 641, as an experiment, 
showing the conversion of power into electricity and 
vice versa t A. Yes. 4. How do the hand power dy- 
namo (as a motor with a drum armature), the Parkhurst 
motor and the simple motor compare with each other? 
I mean which is the best and most economical to run a 
sewing machine. A. We do not advise a drum arma- 
ture for the hand power dynamo; with a suitable bat- 
tery, there is little difference. 5. Is the battery de- 
scribed with the Parkhurst motor the same as the "Ex- 
perimental Science" one with 10 cells? How* long 
would such a battery last after being charged ? What 
is the amperage of such a battery with 6 pint cells? A. 
The batteries referred to are different. They run con- 
tinuously for a few hours only, say 4 or 5. The am- 
perage would vary from 12 down to one or two. 6. 
Would the simple motor be more powerful than the 
others, if core of armature is made of iron rings, with 
paper washers between, and a projection of iron be- 
tween every coil, thus bringing the two magnets within 
pne-sixteenth of an inch of each other, or thereabouts, 
also to have a cast iron field with more iron in the cen- 
ter? A. Yes. 

(3969) W. N. B. writes : I have con- 
structed a telegraph instrument by taking two five- 
sixteenths inch carriage bolts for the cores of the mag- 
nets, wound on them enough No. [30 silk-covered mag- 
net wire to make them 20 ohms. The bottom ends of 
the two bolts are connected with a flat piece of iron and 
the whole fastened to a wooden base. For the arma- 
ture I used a small piece of fiat iron attached to an iron 
sounder bar. The magnets are connected with each 
other properly. * The wire from one of the magnets is 
attached to a brass screw under the key (a wooden key). 
Another brass screw is put through the key and rests on 
the one underneath. A wire from the battery is at- 
tached to the screw in the key; the other wi e from 
the battery is connected with the wire from the other 
magnet. The instrument works well on one, two or 
three cells of battery alone, but when it is connected 
with a 20 ohm Bunnell Instrument on a short line, 3 
cells of battery, it don't work well enough to read from 
it. Where is the trouble why it will not work with other 
instruments ? A. The resistance of your sounder mag- 
nets is rather high for a short line. The reason why 
your instruments will not work with the Buunell in- 
strument in the circuit is that the latter increases the 
resistance of the line to such an extent as to reduce the 
current below that required for working the instru- 
ments. Your remedy is more battery or less resistance. 
The rule is to have the total resistance of the outside 
circuit equal to the resistance of the battery. In your 
case the outside resistance is three or four times that of 
the battery. 

(3970) I. J. A. asks : 1. What kind of 

metal is used in making magnets ? A. For permanent 
magnets tool steel, chrome steel, machinery steel, and 
case-hardened cast iron have been used. For electro- 
magnets wrought iron is generally used. Low steel is 
beginning to be used to some extent for this purpose. 
2. Would cast iron do ? A. It answers a purpose for 
dynamos and motors. 3. Would wrought iron do ? A. 
For electro-magnets. 4. Do they .cover the metal be- 
fore winding? If so, with what ? A. Yes, with cotton 
cloth, adhesive tape or paper. Sometimes a few heavy 
coats of varnish are made to answer. 5. What kind of 
metal does the armature want to be made of ? A. The 
softest wrought iron in the shape of thin insulated 
plates or wire. 6. How much No. 18 cotton-covered mag- 
net wire ought to be wound on the magnet to make a 
good one for alarms? A. A good rule is to make the 
winding equal in depth to the diameter of the core, 
i. €., make the outside diameter of the coil three times 
that of the core. 

(3971) E. D. F. asks : 1. Is the Serpollet 

instantaneous steam boiler, described in Scientific 
American Supplement. No. 664, suitable for a verti- 
cal main engine of 4 inch stroke, same diameter, run- 
ning at 300 revolutions ? If so, what would be the di- 
mensions and best kind of tube? Have any improve- 
ments been made on it since the description referred 
to? Could I use it with the Lucigen burner? What is 
the best material, diameter and pitch for a propeller for 
a boat, using the above engine and boiler, 21 feet long, 
4 feet 2 inches beam and SI inches draught, and built 
with very fine lines for high speed ? About what speed 
ought to be got with It ? How strong an arc light will a 



dynamo driven by above engine furnish? What num- 
ber of volts and amperes should the dynamo be wound 
to furnish ? A. The Serpollet boiler is not in use in 
the United States to our knowledge. It is a French in- 
vention. It belongs to the class of jet feed boilers, that 
have not been a success for continuous work It clogs 
by the use of ordinary water. Your engine should give 
about 5 horse power and ample for your boat for a speed 
of 8 miles per hour. Wheel should be 3 blades and 20 
inch diameter, 30 inch pitch. The engine should run a 
dynamo giving 80 volts 12 amperes or for three or four 
arc lights. 

(3972) J. W. M. asks : 1. In winding the 
motor described in Supplement, No. 641, with finer 
wire (Nos. 24 and 30) to adapt it to the Edison circuit, 
does it require a greater number of layers and convolu- 
tions than with No. 16 and 18 wire, as in specifications? 
A. The space now occupied by the coarse wire should 
be filled with fine wire. The resistance of the machine 
must be greatly increased to adapt it to the Edison 
circuit. 2. How can the current be reversed in the ar- 
mature or field magnet without reversing it in both? 
A. This can be done by means of ordinary reversing 
switches. 3. Can carbon candles, such as are used in 
the Edison arc lamp, be utilized in the bichromate 
plunge battery described in Scientific American Sup- 
plement, No. 792? A. Yes. 

(3973) S. A. D. asks how many times 
the fixing bath for the dry plates, the toning bath and 
the fixing bath for the prints can be used. Also how 
can sensitized paper be prepared so as to use it after the 
time stated on the package? I have a quantity which 
has printed on "to be used three months after date;" the 
date is July 28, 1891. A. It is advisable to mix a fresh 
fixing bath for each batch of plates developed, but if sul- 
phurous acid is added to the bath by the trade name of 
acid sulphite, it will keep the bath clear and enable it to 
be used several times, provided fresh hypo is occasion- 
ally added. The combined fixing and toning bath should 
be used only once for each batch of prints, otherwise 
the prints will turn yellow and tone very slowly. One 
grain of gold is capable of toning prints equal in area to 
a sheet of paper 18x22 inches. The paper may keep 
longer if retained in a perfectly dry receptacle. Three 
months is as long as the manufacturers guarantee it. 

(3974) J. V. W. asks how to oxidize sil- 
ver. A. Dip it in a warm, freshly made solution of po- 
tassium sulphide. We refer you to the "Scientific 
American Cyclopedia of Receipts, Notes and.Queries " 
for 8 or 10 other processes. 

(3975) M. S. C. asks : Do you know of 
any process by which Mushet's steel can be hardened 
and at the same time retain its strength. A. Mushet's 
steel is self-hardening. You can do nothing to improve 
it when properly worked at a low red heat and cooled 
in the air. If it has been injured by overheating, cut 
off the spoiled part and try ugain. 

(3976) H. D. M. asks : If the speed of an 
electric car can be increased from eight to sixteen miles 
per hour, how much more power will it take? A. The 
power must be quadrupled. 

(3977) R. M. C. says : The water of my 

driven well contains small particles of sand. The pump 
discharges about ten gallons of water a minute. Can 
you inform me as to what is the best method to filter 
the water free from sand? I have tied cloth bags over 
the discharge pipe with but partial success, as some of 
the sand works its way through, and in addition a 
strong back pressure is given to the pump. An ordi- 
nary filter quickly overflows. Possibly you may know 
of some kind of cloth filter or other method which will 
collect the sand. (About a spoonful of sand to 100 
gallons.) A. We can only recommend pnmping into a 
tank large enough to allow the sand to settle by the 
slow movement of the water across its length. For the 
quantity that you state a mere trough a foot in diameter 
and depth and 5 or 6 feet long, with the water flowing 
into one end and out at the other, should allow of com- 
plete settlement of the sand, which couldjbe occasionally 
cleaned out. Any filter of ordinary size will soon clog. 
We suggest also that the drive pipe strainer is too 
coarse. It might well pay to put down a new drive 
pipe with an extra fine strainer. 

(3978) D. B. asks : Into how small parts 

is silver separated when dissolved by an acid ? A. No 
one knows. The size of the molecule has been approxi- 
mately calculated, but into the molecule of silver ni- 
trate the silver enters as an atom, or as several atoms it 
maybe. If a drop of water was magnified to the size 
of the earth, the molecules, it is calculated, would in 
size be somewhere between fine shot and cricket balls. 
Tbe atom is still smaller— how much so, no one knows. 

(3979) M. E. W. says : I have a range, 

with a hot water pipe for a bath room. The pipe in the 
range becomes stopped with scale of lime. What will 
remove it, or prevent it forming ? A. There is no easy 
way to clear a range pipe of incrustation. A strong so- 
lution of caustic soda (3 or 4 pounds of caustic) put into 
the circulation will soften and break np the scale ; but 
it will largely settle in the water-back, and can only be 
cleaned out by taking out the water-back. The plumber 
should know what is best to do. Frequent use of the 
caustic soda will keep the pipes clear, but with the 
necessity of cleaning out the water-back each time. 

(3980) C. C. P. asks if it is practical to 

melt iron for foundry purposes with petroleam oil for 
fuel. If so, what appliances are necessary, and how 
much oil will it take to melt a ton of iron ? And will 
it make the iron hot enough for light castings ? Do 
you know of any mould for casting sash weights that 
can be used for any number of weights ? A. An oil 
cupola is a possibility ; but we do not know of any in 
use. Reverberatory furnaces are fired by fuel gas from 
oil and natural gas. We know of nothing better than 
a sand mould for cast iron. Possibly some of our read- 
ers can enlighten us on this subject. 

(3981) W. C. Iron Works says: We want 

to put a tank, to hold about 3H barrels, over our office 
and bathroom. We drink both cistern (rain) and clear 
creek water from water works. What will be the best 
and cheapest stuff that will make an effective cistern ? 
We have thought of galvanized irop, about ft&roe kind 



as oil companies use for their oil barrels, holding about 
50 gallons, and have though uot a wooden cistern lined 
with sheet zinc, same as put under stoves. Which 
would be best ? Would either material injure or poison 
a person drinking the water ? A. For your comfort 
and health we recommend a stave cistern of cedar, if 
possible ; if not, of good clear pine, open at the top 
and well hooped. When ready, brush the entire inner 
surface with hot paraffiue, then go ovej the surface 
with a large hot Iron, hot enough to drive the paraffine 
well into the wood without burning or discoloring the 
paraffine. If this is neatly done, and the tank cleaned 
occasionally, you will have no complaint in regard to 
sanitary condition of the water. Zinc in contact with 
water in a tank for drinking purposes is not recom- 
mended. It is a source of poison, and does not im- 
prove thetaBte of the water. 

(3982) F. L. H. asks : 1. How much 
saccharated pepsin will be required to digest 1 lb. of 
pork which is 60 per cent or more composed of fat? A. 
Pepsin is rated by its power of digesting coagulated 
albumen. One part of saccharated pepsin in 500 parts 
water, with 7J^ parts hydrochloric acid, should digest 
50 parts hard boiled egg albumen in a state of fine 
division. Pancreatin is especially useful with fat 
As the relatiye digestibility of hard boiled eggs and 
pork is not far from the same, the above might be 
taken for the ratio desired. 2. Where can I obtain 
water glass? The drug stores do not seem to handle it, 
and say they have never heard of it. Is it sold under a 
chemical name? A. It is sold by all large drugstores 
as silicate of soda. Surgeons use it on bandages. 3. 
What combination of chemical, that is, aniline, colors, 
will make a chestnut brown, or are there any vegetable 
colors that will produce the same color, and that are 
not poisonous to any extent? A. Aniline brown or the 
juice of walnut husks will produce a brown color. 

(3983) Gr. A. M. asks: 1. What is the 

number of amperes required by a 16 candle power 50 
volt Sawyer-Man lamp 1 ! A. One-half ampere. 2. 
The size of fine wfre used in the cut-outs? A. The size 
depends on the length. You can purchase it of any 
desired resistance from the dealers. 3. Is there any 
danger of burning out the cut-outs with a lamp in 
circuit? A. It is possible in case the lamp is short- 
circuited. 4. Could No. 36 copper wire be used in place 
of a lamp? If so, the number of feet? A. Yes. It 
will require about 12 feet. 

(3984) O. W. asks : 1. Will a gravity 

battery work any betterjif the blue vitriol is pulverized? 
A. It will not. 2. What is the approximate number of 
batteries to be added for each one-half mile of line and 
each instrument on a telegraph line? A. The resist- 
ance of the battery should be equal to that of the line, 
with the instrument included. 3. Can you give me the 
electromotive force of a telegraph line tested with a 
galvanometer (made with a compass) when the needle 
is standing at 80 Q ? A. The data are insufficient to per- 
mit of a reply. 4. In lining the boxes for a large 
plunge battery described in Hopkins 1 ""Experimental 
Science, 11 how thick should the gutta percha be? A. 
1-16 inch or more. 5. In making carbon plates de- 
scribed in " Experimental Science," to be used in the 
large plunge battery, how many times should they be 
boiled and recarbonized to get the required density? 
A. Two or three times. 6. Would a sheet iron box do 
to carbonize the same? A. Yes. 7. Could yon get Lhe 
required heat from cook stove? A. Yes. 

(3985) J. E. B.— The sample of rock is 
pyrite (sulphide of iron, FeS 2 ), valuable for making sul- 
phuric acid by oxidation of S0 3 (sulphurous acid gas) 
into S0 3 , and hydration into H 2 S0 4 , by means of 
nitrous and nitric oxides; in short, the old method pure 
and simple. Its availability depends on its quantity 
and position. At present sulphuric acid makers are 
using sulphur, and though a greater profit is obtained 
by using iron pyrite, it is not as yet extensively em- 
ployed. 

(3986) W. M. V. asks the proper way to 
test a vacuum gauge to find whether the needle indi- 
cates correctly. A. In the absence of any means of 
producing a vacuum other than by means of your con- 
denser, you can make an accurate test by the use of a 
siphon mercury gauge with its long leg connected with 
the vacuum gauge pipe and removing the cap from the 
short leg. Place a stop cock in the connecting pipe, 
use the float rod in the same manner as for pressure, 
only the movement of the rod will be down instead of 
up. Mark the position when there is no vacuum, and 
tally with the gauge, as the vacuum forms on starting 
the engine. If two small glass tubes 3 or 4 feet long 
can be obtained and cemented into a short U shaped 
iron pipe, and one leg attached to the vacuum gauge 
pipe, and the tube filled nearly half full of mercury by 
pouring into the open leg, you will have a very con- 
venient and accurate test gauge, requiring only an ex- 
act measurement of the difference in the height of the 
column of mercury in each leg for comparison with 
the vacuum gauge. 



The St. C. E. C. Co. ask how to stick labels on tinned 
plate.— E. K. asks how to cement bone.— G. M. asks 
how to make Roman candles, with red stars.- H. W. 
K. asks how to alloy gold.— C. P. asks how to fix draw- 
ings in pencil or chalk.— E. O. H. asks how to clean 
marble.— S. L. B. asks how to make blue prints. — W. 
S. asks for simple sirup for making pop corn balls, also 
how to tan skins,— A. W. asks how to make soldering 
fluid.— A. D. asks how to make perfumery.— A. H. R. 
asks how to make printer's varnish.— J. V. asks how to 
make rubber stamp.— J. S. F. asks for a waterproof ce- 
ment to fasten metal caps to glass.— C. W. P. asks for a 
petroleum-resisting cement.— D. G. M. asks how the 
oxalic acid ink remover is made.— H. L. 8. asks for a 
depilatory.— J. F. G. asks how to make cider and vine- 
gar,— H.G. asks for receipts for staining wood.— E. O. 
asks for a soap powder.— D. M. asks how to remove fly 
spe.cks.-R. S. B. asks how to etch on cutlery.— D. M. 
asks for a cement for walks.— J. H. S. asks how to 
make a soap which will float. 

Answers to all of the aoove queries will be found in 
the " Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. A new circular is now ready. 
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TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For will ill Letters Patent of tbe 
United States were Granted 

January 19, 1892. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents."! 



Abbot, I. A., Denver. Colo., seeing from boats — 467,291 

Aber, Jacob, Gill Hall, Pa., washing mach 4(17,219 

Adams, D. F.. Prov., R. I., hinge joint 467,391 

Allen, C. O., Grand Rapids, Mich., wringer 467,351 

Allison, CO., Missoula, Mont., car coupling 467,220 

Amador, M., Las Cruces, N. Mex., cultivator 467,221 

Arbom, Russell, Los Angeles, Cal., cow weaner.. 467,111 

Atkinson. James W., Milpitas, Cal., incubator 465,285 

Ballard, Harlan H., Pittsfleld, Mass., binding clip 467,241 
Banker, Edwin C. Buck Creek, Wis., harvester... 467,2:2 

Barber, Wanton C, Villisca, Iowa, drill 467,453 

Bartlett, James, Toledo, Ohio, air heating app 467,145 

Barton, Edwin, Paterson, N. J., swivel loom 467,272 

Baurahoff, G. W., & A. H. Hagemeier, St. Louis, 

Mo., street car 467,392 

Beasley, W. F., Oxford, N. C, cash receiver 467,146 

Begg, P. B.,St. Louis, Mo., duplicating pad 467,393 

Behrendt, B. L., Chicago, identification card 467,46'! 

Belden, Frank E., Hartford, Conn., bicycle tire. . . 467,245 

Bender, Adam, Phila., Pa., button mach 467,391 

Benson, S., Spring Valley, Minn., sewing mach... . 467,461 
Beslv, C. H., Chicago, & F. N. Gardner, Belolt. 

Wis., 1 ubricator 467,273 

Blackburn, J. S., & F. G. Bartholomew, Salem, O., 

nail machine 467,362 

Blair, T. S., Jr., Allegheny, Pa., manuf . steel 467,147 

Blanke, F. J., Cold Spring, Wis., whifBetree 467,223 

Bohner, George, Chicago, banging lamp 467,462 

Boswortb, C. B., Everett, Mass., boiler feeder 467,148 

Bourne, T. F., Clifton, N. Y., temporary binder... 467,339 

Bow.L. T., Glasgow, Kv., thill support 467,395 

Bradlev, H. M., Canon City. Colo., load binder.... 467,363 

Breen.T. W., Saucelito, Cal., gardening impPt 467,364 

Breul, R. A., Bridgeport, Ct., wire chain mach.... 46r,331 
Brimingham, O. M., Victoria, Tex., car coupling . . 467,365 
Briscoe, Henry, Morrisonville, 111., hay loader — 467,366 

Brown, F. M„ Warren, R. I., steam valve 467,274 

Bruner, Andrew J., Madison, Mo., cultivator 467,149 

Bryant, T. W., Torrington, Conn., skate (r) 11,217 

Bryant, W. H., Brooklyn, N. Y., bottle filling app. 467,150 
Buchanan, J., Indianapolis, Ind., straw elevator. . 467,476 
Buchanan, J., Indianapolis, Ind., thrashing mach., 467,477 
Burgis, C. C, & R. T. Garrett, Leamington, Eng., 

cash carrier 467,396 

Burt, C. A., Rochester, N. Y., can wiping mach... . 467,307 
Calef, J. W., North Easton, Mass., seeding raisins 467.367 

Carpenter, Daniel H., Orlando, Fla., wrench 467,151 

Carpenter, F. W., Harrison, N. Y., toy fire escape. 467,332 
Chapman, T. L., New York, frame foriron cars... 467,152 

Chatard, F. E., Balti., Md., damper controller 467,15". 

Chester, G. T., Lockport, N. Y., barrel hoops 467,154 

Chichester, F., Po'keepsie, N. T., folding chair. . . . 467,340 

Clarke, C. M., Pitts' g, Pa., ornamenting wood 467,155 

Clarkson, F. S., Bait., Md., sash cord fastener 467,156 

Clifford, T., Rochester, N. Y., furnace attach 467,157 

Cole, J. J., West Indianapolis, Ind., lathe rest 467,341 

Coleman, G. F., Mt. Vernon, N. Y., steam boilers, 467.398 

Collins, W. G., East Orange, N. J., ink stand 467,275 

Coplen, John D., Denver, Colo., treating ores 467,158 

Coulter, W. B., Waterbury.Ct., steam engine 467,333 

Covert, Enoch, Farmer Village, N. Y., snap hook. 467,399 

Coward, W. H,, Bath, Eng., ore crusher 467,368 

Crapson, Willie F., Chanute, Kans., saw set 467,159 

Crighton. William, Fort Wayne, Ind.. gate valve. 467,369 
Curtiss, J. L., Grand Rapids, Mich., electric lamp. 467,276 

Davis, John R., Chicago, drilling wells 467,277 

Deardorff, T. H ., & A. U. Betts, Toledo, O., seat . . . .467,352 
Deering, W.,L'ville. KVy feed regulator for mills 467,278 
Denney, J. W ., & T. M., Hilsabeck, Manning, Iowa, 

cultivator 467,400 

Dent, R., Grand Rapids, Mich., teleph. receivers, 467,180 
Desant, W. F. Z., New York, elec. railway signal.. 467,478 

Dittmer A., Berlin, Ger., dressing stone 467,305 

Dixon, H J., Livingston, Mont., clock pendulum.. 467,161 

Douglas, Frank, Chicago, saddle for bicycles 467,342 

Douglas, Frank, Chicago, 111., bicycles 467,343 

Douglas, Frank, Chicago, foot for bicycles 467,344 

Dowling, R. H., Newark, Ohio, car coupling 467,463 

Doyere G. L., Paris, F., board for winding cloth.. 467,286 

Doyle, J. H., Gainesville, Fla., surgeon's chair 467.479 

Dredge, William C, New York, N. Y., awning 467,345 

Dueber, J. C, Canton, O., watch case pendant 467,260 

Duisberg, Carl, Elberf eld, Ger., dye 467,162 

Earnest, G. H., Springfield, O., hay tedder 467,?_'4 

Eichenberg, E. A., Warren, Pa., egg beater 467,328 

Ellis, R. E., Syracuse, N. Y., treating tobaeco 467,246 

Engle.G. A., Baxter. Iowa, flour mill 467,247 

Eva, A. H.jAustin, Tex., mosquito canopy 467,163 

Evans, T. W., New York, fountain pen 467,261 

Everest, L. J., & H. C. Betterman, Omaha, Nebr., 

refrigerator 467,225 

Everitt, J. A., Indianapolis, Ind., cultivator 467,226 

Faisant, John B., Paterson, N. J., loom 467,321 

Farnham. M.P., Germantown, Cal., stove pipe.... 467,370 

Fellner, A., Cincinnati, Ohio, clasp 467,371 

Fellows, O. S., Bedford, Mich., thrashing mach... 467,464 

Fisk, H. D., Davidsburg, Mich., nut wrench 467,401 

France. A. L., MiUdale, Ky., carriage lamps 467,227 

Frist, R. P., Wilmington, Del., tube of fiber 467,248 

Garford, A. L., Elyria, Ohio, elasticwheel tire.... 467,164 

Garford, A. L., Elyria, Ohio, velocipede saddle 467,402 

Garford, A. L., Elyria, Ohio, velocipede saddle.... 467,403 

Garland, C. M. Brooklyn, N. Y., toy bank 467,404 

Garland, M., Bay City, Mich., gondola system 467 346 

Gartland, F. X., Phila., Pa , funeral decoration... 467,405 

Gendron, F., Bordeaux, F.. galvanic battery 467,372 

Gilbert, T. H., Buffalo, N. Y., car coupling 467,249 

Glover, W. H., St. Louis, Mo., ice cans 467,406 

Gosnell, A. J., & F. D., Terre Haute, Ind., guard 

rail 467,228 

Gfrandeman, C. F., Brooklyn, N. Y., door check.... 467,165 
Green, J. S., Nora Springs, la , ornam'nt'l surfaces, 467,229 

Grossmann, M., St. Louis, Mo., cloth cutter 467,407 

Hall, E. J_. r Stillwater, Minn., sewing needle 467,408 

Hancox, H. A., Melrose, Mass., railwayswitch 467,409 

Hanson, D. B., Milwaukee, Wis., saw teeth (rj 11,218 

Harden, Allen, Annistown, Ala., bed brace 467,456 

Harding, E. R„Winthrop, Mass., trolley 467,250 

Harris, C. R, wtlliamsport. Pa., shoulder brace.. 467,251 
Harris, C. R., Williamsport, Pa., suspenders 467,410 



Johnson, Joseph H„ Bradford, Pa., load binder... 467,348 
Joubert, J., Cote St. Michel, Can., potato separa- 
tor 467,177 

Justin, J. G., Syracuse, N. Y., shell 467,334 

I Kane, Maurice, Chicago, grain binder 467,467 

Kent, G. R., Burlington, W., fifth wheel 467,279 

I King, T. S., Cincin., Ohio, vehicle spring 467,376 

King, W., Brooklyn, N. Y., fishing reel 467,482 

Kling Isaac, Louisville, Ky., earroupling 467,418 

Kompst, F., St. Louis, Mo., holdi lg receptacles.. . 467,419 
Labrie, A. F, Redfleld, S. D., clothes line holder.. 467,178 

Lamp, Robert M., Madison, Wis., crutch 467,468 

Lane, F. A., New Haven, Ct., clock movement 467,354 

Lane, S. B., Waterbury, Ct., tape measure 467,280 

Lawrence, M. B., D. M. Patterson & J. Q. A. Sand, 

Bait., Md., employe's time recorder 467,179 

Lesser, Emil, Chicago, cork extractor 467,232 

Lemar, R. T;, Wabash, Ind., end gate 467,420 

Lemon, Eli J., Dallas, Tex., car coupling 467,421 

Lemp, H., Lynn, Mass., liquid rheostat 467,255 

Lemp, H., Lynn, & W. S. Moody, Chelsea, Mass., 

electric metal working 467,233 

Light, S. E., Lebanon, Pa., casting hollow ingots.. 467,469 
Lorenz, W. A., Hartford, Ct., type justifying app. 467,335 

Loren z, W. A., Hartford, Ct., type arranger 467,355 

Lutton, W. J., Paterson, N. J. swivel loom 467,262 

Mackenzie, E. W., Ericstane, S., car coupling 467,172 

Mackenzie, E. W., Ericstane, 8., car coupling 467,173 

Mackenzie, E. W., Ericstane, S., car coupling 467,174 

Markhof, L. M. Von, Vienna, A., gunnery 467,256 

Marshall, C. H., Wood River, Nebr, nose ringer, 467,422 
Mauser, Paul, Oberndorf, Ger., shell extractor... . 467,180 

McArthur, J., Rochester, N. Y., car brake 467,257 

McBride, J. J, Ridgefleld Park, N. J., hatch 467,185 

McBride, J. J., Ridgefleld Park, N. J., hatch 467,186 

McClave, W., Scranton, Pa„ furnaces 467,427 

McFarland, J. M, Virginia c.ty, Nev., stamp mill 467,187 

McFeely, F. P., Oakland, Oal.. cultivators 467,296 

McGervey, J. L., Xenia, O., checkbook holder.... 467,263 
Mclntyre F. New York, pencil tip and calendar... 467,379 
McLaughlin, J. F., Phila., Pa., power mechanism. 467,297 

McNeil, J., San Frail., Cal., templet 467,298 

McQuarry, H., Barrie, Can., axle gauge 467,470 

McShane, A., New Orleans, La., surgical inst 467,188 

Merritt, T. J., St. Louis, Mo., photo, wagon 467,423 

Mesa, J. K., St. Catalina, Cuba, bagging mach 467,377 

Meyer, L., Stuttgart, Ger., producing ferments... . 467,308 
Michael, J. B., Knoxville, Tenn., throttle valve... 467,181 

Miles, \V. J., Jr., Terre Haute, Ind., alloy 467,329 

Miller, Simon, Phila., Pa., heddle frames 467,424 

Miller, W.G., Cambridge, Mass, car truck 467,293 

'-' " '"' " ■"- ' ' - - 467,294 

467,378 
467,182 
467,183 
467,425 
467,457 
467,184 



Welty, George S., Warren, 111., gate hanger........ 467,456 

Whipple, J., Toledo, O., umbrella holder for blcy- 

c f oa 467,360 

White, H.P.i Kalamazoo, Mich ., commutator. . . . . 437,215 
Whitney, A. E„ Winchester, Mass., hide fleshing 467,216 

Whittier, S., Leominster, Mass., drawer pull ™KK! 

Wickey, Andrew,Chicago,glass and bottle washer 467,304 

Wiers, M. R., Owosso, Mich., holdback *2-ffix 

Wiggin, Joseph N., Orange, N. J., printing block.. 467,269 

Wilfong, M. F., Phila., Pa, annealing box fS'SK 

Wilkins, Charles H., Chicago, electric lamp *2'"!£ 

Willms, Cha., Baltimore, Md., rheostat ""'IS? 

Wilson, J., Dover, N. J., treating iron ore 467,361 

Wirtbs, Maurice, New York, card holder 467,284 

Withington.C. B, Janesvilie, Wis, gun 4m -l}l 

Woolridge, John, Chicago, flonr receptacle * s i"?lt 

Wright, Tlohn A., Grayling, Mich, baling press.... 467,475 
Yeakel. A. M, Allentown, Pa, pendant 467,390 



DESIGNS. 

Bark, Birger, Chicago, 111., shelf bracket 21,305 

Bogert, Matthew J., Demarest, N. J., box 21,303 

Haynes, David F, Bait., Md, ewer or jug.. ..21,306, 21,307 
Jackson, A. F, Taunton .Mass, spoon, etc. 21,298 to 21,302 

Logan, S. I, Louisville, Ky., spoon 21,304 

Pierce, R. F. Y ., Mount Holly, N. J, & O. W. 

Spratt, Phila., Pa., badge 21,308 

Slater, John, Burslem, Eng, dish 21,309 



TRADE MARKS. 



ITiiiici, Y» . ur„ vauiunufic, j.»iooo., \mi nut: 

Mills, N. T., Boston, watch crown holder. 

Mitchell, T., London, Eng., linoleum 

Moffitt. W. E., Pilot Point, Tex., harrows 

Morgan, G. H., Auburn, N. Y., skirt distender 

Morgan, Milo L., New York, cash recorder 

Morris, J. E.. Chester, Pa, cable cars 

Mosure, J., Magley, Ind., post hole auger 

Mount, J., & F. H. Warnock, Spokane, Wash, 

hoisting app 467,289 

Munson, H.S., New Haven, Conn., paper box 467,836 

Murphy, J. F., Birmingham, Ala., cylinder cock.. . 467,295 

Murray, J., Hillsborough, O., hotel register 467,426 

Myers, C, Manchester, Eng;, Bcrew propeller 467,322 

Myers, C ha, Manchester, Eng., screw propeller, 467,323 
Mgley, C. C, & F. G., Memphis, N. Y., trans- 
planting machine 467,428 

Napier, A.M., Brooklyn, N. T., knob 467,281 

Neely, William A., Lynn, MaBS., sewing mach 467,299 

Newell, J. S., Thomaston, Ct., ice cutting mach... 467,189 

Newkirk, N. M., Chatham, Can., fanningmill 467,380 

Nicolai, L., Dresden, Ger., card board tube 467,258 

Ober, W. Y., Lynn, Mass., shoe sewing mach 467,429 

Oneal, B G., Washington, Pa., rock drill 467,190 

Osgood, J. H., Peabody, Mass.,typewriterribbon. 467,191 
Otis, N. P., & R. C. Smith, Vonkers, N. Y., eleva- 
tor 467,192 

Paalzow. W., Revel, R., mash distill, app 467,430 

Parry, G\ T., Phila., Pa., miner's lamp 467,193 

Parsons, W.F., & A. Davis, New Kamilche, Wash., 

wrench '. 467,381 

Paull, A. W., Wheeling, W. Va., lamp 467,194 

Pauls, Carl 1 ., Chicago, enameling 467,356 

Pearce, J v Wilmerding, Pa», brake beam 467,234 

Perkes, Thomas, London, Eng., guns 467,300 

Perkes, Thomas, London, Eng., guns 467,301 

Perry, G. R..& W. H» Concord, N. H„ cars 467,195 

Phillips, O.D., &G.H. Littlewood, Lisle, N. Y., 

can covers 467,196 

Piat, A., Paris, F., h yd. riveting mach 467,309 

Piat, Albert, Paris, F.. smelting furnace 467,310 

Pierpont, F. H., Hartford, Ct- steam indicator... 467,431 
Ping, R. G-, & H. Mendenhall, Audubon, Iowa, 

lock 467,235 

Pitchford, J. B., San Fran., & A. S. Cooper, Santa 

Barbara, Cal., asphalt mixing mach 467,302 

Poindexter, W. M., Wash., D. C, book support.... 467,311 
Pope, E. J., Eau Claire, Wis., separating gluten... 467,312 

Price, James M., Phila., Pa., railway support 467,432 

Prideaux, W. D., Wellington, Eng., box fastener. 467,357 

Pridmore, Henry E., Chicago, grain binder 461 ,197 

Prieshoff, T., St. Ixmis, Mo., hand planter 467,433 

Priest, A. F;, West Superior, Wis., Sanger 467,349 

Prouty, E., Chicago, steam condensing app 467,236 

Randall, B. F., Fall River, Mass., fence post 467,434 

Ratcliff, W. H„ Bloomfleld, N. J., paper fastener.. 467,471 

Raybuck, B. S., Freed, %V. Va., nut lock 467,324 

Raymond, Albert, Chicago, purifying smoke 467,264 

Raymond^ P. F., Newton, Mass., comb nail strip... 467,237 

Reagan Paul M., Chicago, car coupling 467,282 

Redel, C. R., Rochester, Minn., grain cleaner 4(>7,198 

Redlinger, Michael, Freeport, 111., spring hinge.. . 467,472 
Rehfuss, G., J.G., & M. O., Phila., Pa., forming 

tassel bunches 467,435 

Rennie, John, Dayton, Ohio, toy gun 467,238 

Rhodes, J., Birmingham, Eng., hat stand 467,313 

Rice, E.W., Jr., Lynn, Mass., electric generators. 467,358 

Richardson, J., Clinton, Iowa, soap holder 467,436 

Richmond, J. T., Caldwell, Kans., portable shed.. 467,314 

Riedel, Josef, New York, electric arc lamp 467,199 

Riegert, F*red., St. Joseph, Mo., treating leather.. 467,200 
Rinehart, Adam F., Uniopolis, Ohio, cultivator... 467,382 

Roberts, Edwin B., Emporia, Kans., core saw, 467,383 

Ronan, A.G., Toronto, Can., tool post 467,437 

Rosamyer, H., Jr., Rochester, Pa., paper cutter. . 467,201 
Ruprecht, Jos., St. Louis, Mo., street sprinkler.... 467,303 

Rutz, Carl G., Brooklyn, N. Y., fishing rods 467,202 

Sargent, James T., Clev., O., washboard 467,438 

Sargent, James T., Clev., O., washboard 467,439 

Sargent, James T., Clev., O., washboard 467,440 

Schlittenbauer, M., Munich, Ger., tuning inst,. ... 467,203 
Schmelz, C. F., Worcester, Mass„ adding mach... . 467,483 
Schoenmehl, C. B., Waterbury, Ct., battery zinc. 467,239 
Scboenmehl C. B., Waterbury. Ct., battery. . . 467,240 
Schroeder, J., & H. T. Hahn, Davenport, Iowa, 

washing mach 467,241 

Schulz, Hans I. F., New York, toy puzzle 467,384 

Schwalen, P. C, & J. M. Powers, Minneapolis, ve- 
hicle spring 467,204 

Scott, Jacob R., New York, skiving mach 467,441 

Scott, W„ Plainfleld, N. J-, printing mach 467,265 

Scribner, G. W-, Chatham, Can., organs 467,337 

See, C, St. Paul, Minn., account book 467,205 

Seymour, C, Defiance, O.-hub boring mach 467,206 

Simpson, W. S., London, Eng., vending app 467,442 

Sittig, Alex., F. Houston, Tex., calendar 467,283 

Small, C. C, Maiden, Mass., heel mach 467,242 

Smith, H. A. W^ Minneola, Va., agr. imp 467,207 

Snell, Chas.S., London Eng., typewriter 467,267 

Snow, Wm., Waverly, 111., swinging gate 467,443 

Spencer, Jervis, Bait., Md., curtain for carriage... 467,385 
Stalmann, O., Anaconda, Mont., electro, plant. ... 467,350 
Stalmann, O., Anaconda, Mont., electro, process.. 467,484 
Steadley,F. W., Cartharge, Mo., spectacle case... 467,386 

Stewart, W. C, Lynn , Mass., heel stiffen ers 467,473 

Stone, Melvin, Fallbrook, Cal., dish washer 467,444 

Stonebraker, W., & J. B., Hagerstown, Ind., wash- 
ing mach 467.315 

Stringfellow, J. H. W., London, Eng., manf. gas.. 467,266 

Strobel, H. C, New York, sandpapering mach 467 208 

Strohel, H. C, New York, sandpapering mach 467,209 



Burk &McFetridge. Phila., Pa., newspapers 20,623 

Christy Knife Co., Fremont, O., cake knives 20,610 

Citra Fruit Co.. Citra, Fla., oranges 20,611 

Citra Fruit Co., Citra ,Fla., oranges Mi? 

Clark Thread Co., Newark, N. J., cotton thread 20/"° 

Clark Thread Co., Newark, N. J., cotton thread.... "" ' 

Clark Thread Co., Newark. N. J., spool cotton 

Fahys Watch Case Co., Sag Harbor, N. Y., watch 

cases 

Fahys Watch Case Co., Sag Harbor, N. Y., watch 

cases 

Farbwerke. vorma's Meister, L. & B., Hochst-on- 

the-Maln, Ger., remedy for phthisis 

Farbwerke, vormals Meister, L & B, Hochst-on- 

tbe Main.Gery remedy for phthisis 

Fulford, George T., Brockville, Can., pills 

J. k P. Coats, lim., Paisley, Scot., spool cotton 
J. & P. Coats, lim., Paisley, Scot., spool cotton 
Kennard Novelty Co., Bait., Md., game. 



20,609 
20,616 



. 20,6*13 

20,614 

. 20,617 

. 20,618 

... 90.622 

... 20,625 

... 20,626 

20,624 
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RET SAW or 
BRACKET 

Planed Ready for Use. 



WOODS 



Books of Design. 
EP" Send stamp for catalogue. 
CABINET WOODS AND VENEERS. 
THE E. D. ALBRO CO., 

EBBtern Branch, «00 Lents St., New York, U. 8. A. 

H. T. Bartlett, itfs'r. F. W. Honerkamp, Ass't Mgr. 

Mills, Cincinnati, Ohio. 



Hatch Chickens by Steam. 
improved EXCELSIOR INCUBATOR 

fcWilldo it. Thousands in successful oper- 
llation. Simple. Perfect and Self-Reguiating. 
fLowest-priced first-class Hatcher made. 
J Guaranteed to batch a larger percentage * 

Jt""" *"™* of fertile eggs at less cost than any other. 

fisnd 6a tot Bias. Catalog, flio. B.HXAHJL.o>Jiiej,Iu* 



WHITE STAR STEAMER TEUTONIC. 

—A fuH description, with illustrctions, of the famous 
ocean racer of the White Star Line. With 9 figures. 
Contained in Scientific American Supplement, No. 
788. Price 10 cents. To be hud at this office and from 
all newsdealers. 



NOW READY! 

A NEW AND VALUABLE BOOK. 



Long Island Brewery, Brooklyn, S. Y., lager beer. 20,615 
Mowry, A. D., Boston, certain named remedies — 2( M>!? 

Rowell, George P., New Vork, N. Y., tablets 20,620 

Smith & Wesson, Springfield, Mass., Are arms 20,627 

Southall Bros. & Barclay, Birmingham, Eng., toilet 

powder 20,629 

Taylor, T. B., Jackson, Mich^ flaked wheat 20,621 

Upson Nut Co., Unionville, Conn., bolts 20,628 



A printed enpy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



'TJIfdperiisement*. 



Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




12,000 Receipts. 680 Pages. Price $5. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL. KNOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADAMANT MFG. CO., SYRACUSE, N. Y. 



T. A. C. 



MAltCH 1st to OCTOBER 1st. 

Sales of a patented specialty over 
two millions. Manuf actured on roy- 
alty . Inventors, wri te us. 
THE TUSCARORA ADVERTISING CO., 
COSHOCTON, O. 



LIQUID FUELS FOR STEAM ENGINES. 

—The opinion of an expert as to the economic value of 
naphtha as a substitute for coal in the production of 
heat and the generation of motive power. The recent 
experiments on tbe Long Island Railroad with naphtha 
fuel, and their results. Claims of the Inventor of the 
Holland hydrocarbon retort. The modus operandi ot 
the apparatus, and a criticism of tbe Inventor's claims. 
Contamed in Scientific Amrrican Supplement, No. 
238. Price 10 cents. To be had at this office and from 
all newsdealers. 



Patent Foot Power Machiner 



Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
tbe large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

696 Water Street, Seneca RUls, N. Y. 




COMPRESSED OIL GAS FOR LIGHTING 

cars, steamboats, and buoys. Description of the different 
apparatus devised by Herr Pintsch, for the manufacture 
of gas, and for its subsequent compression for use on 
railway cars and steamboats and for lighting buoys. 
With two full page illustrations showing elevation and 
plan of works: and application of gas to cars, locomotives, 
and buoys. Contained in Scientific American Sup- 
plement, No. 324. Price 10 cents. To be had at this 
office and from all newsdealers. 



LATHES 



Harris, O. K, Williamsport, Pa., suspenders 467,410 Sturtevant, B. J., St. Paul, Minn., ear Beal 467,387 

Harris, Prank H Toledo, Ohio, wheelbarrow 4OT411 1 Sueur, A., Jersey City, N. J., musical cigar stand.. 467 359 

Hartford, A.J., New York, metal, rail support.... 467,166 ! Swan, H. C., Oshkosh, Wis., two-wheeled vehicle. 467,210 



Harvey, A., Great Grimsby, Eng., sleeve holder... 467^,412 
Haven, A.C., W. Bay City, Micb., disinfecting app. 467,167 

Hawkins, J. L., Fresno, Cal., culinary boiler 467,480 

Heermans, T. w., Chicago, 111., g uide lubricator. . 467,168 
Henriquez, J. M., Coro, Venezuela,gameboard... 467,373 

Hickley, P., Evanston, 111., electric lamps 467169 

Hicks, Dillyard, Waldo, Fla., cultivator 467' 374 

Hickson, S., New York, booking gold leaf 467^347 



Sweeney, Patrick J., Albany, N. T.. heat tag app. . 467,445 
Symonds Clarence M. San Fran., Cal., paint can. 467,290 

Talcott, Fred., Prov., R. I., shearing paper 467,316 

Terhune, John H., Paterson, N. J., music turner.. 467 211 

Terrot, C., Cannstadt, Ger., knitting mach 467,330 

Thompson Jos. B., Phila., Pa., book holder 467,317 

Thomson, E. Swampscott, Mass., commutator 467 318 

Tilton, George S Bristol, N. H., ant. Are alarm .. . 467,212 



Hillebrand, Louis, Phila., Pa., trunk stay 467,481 Trema'in, C. W., Portland; Oreg.',' steam engine . . 467,'458 

Hoa«,JohnE.,_Springport, Mich., fence mach.... 467,306 Toiler, f„ St. Croix, Switz., music box... ....... TeWsi 



Hodges, S. G., Pontiac, Mich., wheel 467,252 

Hodges, S. G., Pontiac, Mich., wheel 467,253 

Hodges, S. G., Pontiac, Micb., emery wheels 467,254 

Hogan, James E., Oakland, Cal., gas burners 467,287 

Holmes, F. S., Boston, Mass., electric lock 467,465 

Hoogerzeil, Peter, Beverly, Mass., stove oven 467,292 

Hotchkins, W. S, Wichita, Ks., concrete mixer.. . 467,170 
Hoyt, C. A., Butte City, Mont., chloridizing ores.. 467,171 

Hughes, O., Clev., Ohio, heating furnace 467,413 

Hughes, T., Cleveland, Ohio cutter 467,414 

Hullhorst, William G„ Toledo, Ohio, wash stand.. 467,353 
Hurley, J. M., & J. B. Westing, Lancaster, Pa., 

cultivator 467 415 

Hutchinson, Cary T., New York, electric motors.. 467,230 

Irish, Charles S., Jordan, N. Y., rotary engine 467,416 

Jackson, John W., Sharnsville, Pa., oil can 467,307 

Jaeck, E., Brookl yn, N. Y., embossing mach 467,175 

James, J. W., Newark, Ohio, measuring funnel.... 467,231 
Jeavons, William R., Clev., Ohio, vapor burner... 467,466 

Jennings, B., San Jose, Cal., pneumatic clutch 467,288 

Jensen, H., Flensburg, Ger., nursing bottle 467,176 

Johnson, IT. H, Grain Valley, Mo, grain drill 467,417 

Johnson, F. A., Black Rock, Ark., car coupling... . 467,375 



Tuller, E., St. Croix, Switz., music box 467;388 

Uhler, F. M., Lincoln, Nebr., pencil sharpener 467,446 

Van Balgooy.J P.,Weert,the Netherlands.ceiltngs 467,271 
Van Depoele, Cha., J., Chicago, electric railway.. . 467,448 
Van Depoele.Cha., J., Lynn, Mass.,electric motors 467,449 
Van Depoele, Cha. J^Lynn, Mass., pumping engine 467,450 
Van Depoele, Cha. .1., Lynn, Mass., electric engine 467.451 
Van Olinda, H. P., & J. D.,Yonkers,N. Y.,coal bag 467,452 

Van Valkenburg, R. T., Muskegon, Micb., can 467,453 

Vance, Samuel J., Hume, Mo., door check 467 447 

Vanduzen, E. W., Newport, Ky., pull gong 467,486 

Verstraete, E., St. Louis, Mo, elec. railway brake. 467,259 
Wadsworth, L. J., Marshall, Mich., addressing 

mach 467 319 

Walker, J. T., Palmyra, N. Y., camera 467.454 

Walter, H. E., London, Eng., brake 467 243 

Wardwell, F. S., Duluth, Minn.,street rail brooms 467,213 
Washburn, Nathan, Boston, cast iron car wheels.. 467,214 

Waters, G. W., Kansas, 111., wbeat scourer 467,325 

Weisel, P., Milwaukee, Wis, air compressor 467 389 

Welling, Wm. M., New York, brush back 467,268 

Wells, Osbern, Newberry, S. C, car coupling 467 326 

Wells, Osbern, Newberry, S. C, car coupling 467,327 



Improved Screw Cutting 
Foot and Power. 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

ZB~ Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 

44-46 Central Ave., Cincinnati, O. 



STORY OF THE UNIVERSE— BY DR. 

William Huggins, D.C.L., I. .L.I). Presidential address 
before the British Association, Cardiff, 1891. A review 
of the newer methods of astronomical research which 
hiive led to the remarkable discoveries that have been 
made within the last thirty years. With portrait of Dr. 
Hnggins. Contained in Scientific American Sup- 
plement, No. 819. Price 10 cents. To be had at this 
office and from all newsdealers. 



ITS. INFALLIBLE METAL POLISH. 

IN PASTE, LIQUID OR POWDER. 



Invariably gives unbounded satisfaction. Dealers and 
Agents always find them quick sellers. 

G. WM. HOFFMAN, Manu'fr, 

No. 69 E. Washington Street, Indianapolis, Indiana. 



This splendid work contains a careful compila- 
tion of the most useful Receipts and Keplies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise lorm convenient, 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; now to make luminous 
paper, photograph papers, ete. 

Under the nead of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Allocs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and tbe modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

f)licit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are 120 receipts : Electro-Me- 
tallurgy, 125 receipts ; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of" fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably wilr find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating" to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 
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Founded by Mathew Carey, 1785. 

HENRY CARETbAIRD A CO. 

Industrial Publishers, Booksellers, and Importers, 

Sill Walnut St.. Philadelphia, l*a.. U. S. A. 

I^Ournewand Revised Catalogue of Practical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 
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THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of lee Yachts of 
tht latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing tne form, position, 
arid arrangement of all the parts. Contained in Scien- 
tific AMKiticAN supplement^ No. 6*24. Price 10 
ceuts. To be had at this office and of all newsdealers. 
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RECENTLY PUBLISHED. 

Our new catalogue containinu'over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree ro any address on application. 

IHUNN & CO., Publishers Scientific American, 

3IS1 Broadway, New York. 



AGENTO %t 

r\ TOO CAN HAZE ^^ V* 
|t |/>/\ PER MONTH 
9IUU Selling: the 

Icisa combination Bin, Sifter, Pan and Scoop. I 
Holds a full sack of flour and sifts it the finest ] 
Voueversaw. Every Tamlly wauts one. Writ* quiet | 
for drenl are and special terms* Manufactured only by 
»Htmi*N * BUTLEB. 28.28 W. Lake St. B 180 Chicago, IU, 

NICKEL-IN-THE-SLOT MACHINES. 

By W. L. Aughimbaugh. An Interesting description of 
the various coin-controlled apparatus now so common in 

Ftuolic places"; with an explanation of their mechanism. 
llustrated with 14 figures. Contained in Scientific 
American Supplement- No. 797. Price 10 cents. 
To be bad at tbis office and from all newsdealers. 
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I am the owner of the polar lights, 

Of the constant star in the Northern heights. 

Owner Of husbandry, shipping and trade. 

Forestry, mining and all things made. 

Minister, I, to the wide world's weal; 

My messengers , engines and vessels of steel 



The Great and Growing ME TROPOLIS at the Head of Lake Superior. 

For Manufacturing, For Merchandising, 
For Loaning Money, For Investments in Real Estate, 

FOR EVERYTHING— the best place in America. 

SPECIAL. INDUCEMENTS TO INDUSTRIAL, CONCERNS. 

CALL, ON OB WRITE TO 

Land and River Improvement Co., 

WEST SUPERI0B, - - - - - - - WISCONSIN. 



BATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake 8 combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 

50 C So. Clinton St., Chicago- 

136 C, Liberty Street, New York, 
215 C, Franklin St., Boston, Mass 




STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Mod i-1 and KxprrinTei.tal Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks. 100 Nassau St., N.Y 





Van Duzen'H Pat. Loose Pulley Oiler 
TT i C\ Highest Indorsements, 
H 11 \ Enviable Reputation, 
1 1X1 KJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect L bricator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Duzen & Tift, Cincinnati, O 



WOOD WORKING MACHINERY 

For Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turning Factories. 
I. E. Merrill Machinery Go.. Lockport, N. Y. 



MEMORY. BY J. O. HIRSCHFELDER. 

An interesting review of the qualities of the memory, 
and analysis of its operations. Contained in Scientific 
American Supplement. No. 806. Price 10 cents. 
To be had at this office and from all newsdealers. 



JUST READY. 

HOW TO MAKE A DYNAMO. 

By Edward Trevert. Fully illustrated with working 

drawings. Sent postpaid. Price 10 cents. 

ISUBIfcR PUBLISHING «!0., LYNN, MASS. 

Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
•SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers Scientific American. 



OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 
Pittsburgh* Pa., 

Manufacturers of everything needed for 

AKTKBIAN WXHjIjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSBORO, PA« Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 



ICE HOUSE AND REFRIGERATOR. 

Directions and Dimensions for Construction, with one 
illustration of cold house tor preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement, No. 
116. Price 10 cents. To be had at this office and from 
all newsdealers. 
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>er night. A 
,i«ht and pro- 
^ir - •— •-"—■"— ■ »w -^r"- ■—•-■—•.»■ fltable busi- 
ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, III. 
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ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to L000 feet. 
Write us stating exactly what is 
required and send for illustrat- 

_ r ed catalogue. Address 

PIERCET ARTESIAN & OIL WELL SUPPLY CO., 
80 Beaver Street, New York. 
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's T MARYS ELECTRIC CAMPER REGULATOR 
J.C.WINANS 220 FREMONT ST. 
San FRANC I SCO, CAL . 



DRY AIR REFRIGERATING MACHINE. 
Description of Hall's improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera' 
ture of 90= above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. i*88. Prica 
10 cents. To be had a* this office and from all news- 
dealers. 



CUMMERS DRYERPULVERIZER&CALCINERI 

CLAY FROM BANK.DRIED a. 5CTS. PER TON. ALSO VERY 
WET* pasty materiais.-'PHOSPHATE ROCK, GYPSUM &c. 
CALCINED bynewcheap process. PULVERIZER for 

finegr1nding of paints, phosphate rock 

i cements !<c.— large capacity , very durable 

SEPARATOR-handles to SOmeshscFinerIOto 20 

tons per hour with l-h.p. 
mahfc. for u.s. exclusively by i solp exclusively by 
FRONTIERlRONWORKS.^TfiXr.Mi^ F.D.CllMMER &S0N DtTRon.MicH. 



Machinists' Tools of every description, 
drop forged from bar steel, 
correct in design and unequal ed in finish. 

THE BILLINGS & SPENCER COMPANY, 

HARTFORD, CONN. 
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The Remington 
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Typewriter 

Is to-day,as it 
haseverbeen 
the leading 
Typewriter. 
C a refully 
tested im- 
prove m e ntS Send for Illustrated Catalogue. 

are constantly added to this famous 
machine. 

TR YOUR PARAGON BRA NDOF TYPE WRl TER 
RIBBONS. 




Wyckoff, Seamans &? Benedict, 

327 Broadway, New York. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the adve ising agent influence you to substitute some 
other paper for the Scientific American, when Be- 
fecting a list of publications in which you decide it Is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



After being on the Market Five Years 

The "AC ME "Still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either Natural Gas 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil Are. 
Send for catalogue giving full particulars and prices. 

fitfSBSS* ,a ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 
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VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 
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for our list of 19 Cata- 
logs of Music and 



Musical Instrumen 

W. Story. 26 Central St..Boston. B 



FERTILIZER MACHINERY, 

Crushers* Mills* Mixers* Dig enters, Dryers* etc 
Complete Fertilizer Works designed, erected and started. 

C. H. DEMPWOLF & CO., York, Pa. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




FAST AND FUGITIVE DYES. BY 

Prof. J. J. Hummel. An interesting review of the his- 
tory of dyeing. Contained in scientific American 
Supplement, Now. 810 and Sll. Price 10 cents each. 
To be had at this office and from all newsdealers. 
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A Great Atetisii Him 

The Architects and Builders Edition 

of the Scientific American. 

(Established 1885.) 

This superb architectural work has by far the largest 
circulation of any periodical of its class. It goes di- 
rectly into the hands of those who have the orderi g of the 
great bulk of Building MaterUUs and Appliances, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the Scientific American 
Is unquestion(wly the very best advertising medium foi 
manufacturers and dealers in Building Materials, Car- 

f tenter a* Tools, Woodworking Machinery, Heating. Ven- 
llating, Plumbing and Sanitary Appliances, Roofing, 
Architectural Wood and Metal Work, Builders' Hard- 
ware, Doors, Sash, Blinds, Paints, and in fact all goods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address Munn & Co., Publishers, 361 Broadway, N. Y. 



Our new General Circular ** S. A.," showing' specimens 
of all our work is now ready. Send stamp and particu- 
lars for estimates. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

MUNN <& CO., 361 lirondway. New York. 




COMER 

Figures any and all kinds of ex- 
amples. Operated by keys. 
Saves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one ? 
Send for circular. 

FELT & TARRANT MPG. CO. 

62-66 Illinois St., Chicago. 



ELECTRIC POWER TRANSMISSION 

in Mining Operations.— By H. C. Spaulding. A brief 

?resentation of some of the work already done toward 
he application of electrical apparatus tu mining pro- 
fesses, with some oractical suggestions and statements 
from those who have had personal experience in the 
operations of such apparatus. With 2 illustrations. Con- 
tained in Scientific American Supplement, No. 
783 • Price 10 cents. To be had at this office and from 
all newsdealers. 
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CHUCKS. 



Catalogue No. 12, just issued 
with over 4C new illustrations 



— — .—. — - _._v- sent free. Address, 
The Cughman Chuck Co., Hartford, Conn. 



WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES. 

PATENT RUBBER COVERED SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 

F. A. SINCLAIR'S 

COMMON SENSE CHAIRS, SETTEES, & ROCKERS 

Are just what their name implies. 
You cannot buy more sensible, easy 
seats. 

Ask your dealer for them, or send 
stamp for Catalogue to 

F. A. SINCLAIR, 

MOTTVILLE, 

Grandma'. Chair. ONONDAGA lO., N. Y. 

Special low freight to all parts of the United States. 




INVENTIONS 



DEVELOPED 



Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MILUKEN & D'AMOUR, 
151-153 Cedar Street, near West Street, New York. 




IYON Sl HEALY, 

!■ 63 Monroe Street, Chicago, 

Will Mall Free their newly enlarged 
Catalogue of Band Instruments, Uni- 
forms and Equipments, 4uo Fine II- 
lustratior_3, describing every article 
required hy Bands or Drum C'nrjis, 

Contains Instructions for Amateur Bands, 
Exercises and Drum Major's Tactics, By- 
Laws ind a Selected List of Band Music. 




ICE-HOUSE ANT) COLD BOOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained In Scientific American Sup- 
plement, 59. Price 10 cents. To be had. at this office 
and of all newsdealers. 
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SEWING MACHINE MOTOR FOR AMA- 

teurs.— By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With ]1 
engravings, contained in Scientific American 
Supplement, No. 759. Price 10 cents. Tobehadat 
this office and from all newsdealers. 



STEVENS PATENT 

DEPTH GAUGE. No. 85 

Price* by mail. 50 Cents. 
Our tools, for fine workmanship and 
finish, have no equal. 

Ideal and Leader Spring Divi- 
ders and Calipers, Ideal Surface 
Gauges, and Fine Machinists' 
Tools. 

J. STEVENS ARMS & TOOL 
CO. P.O. Box 280 Chicopee Falls, Mass 




Illustrated 
catalogue 
free to au. 



BUSINESS END OF THE AMERICAN 

Newspaper. By A. H. Siegfried. An interesting paper 
on the work of the publishers' department of a news- 
paper; circulation of American papers; methods of 
printing, etc. Contained in Scientific American 
Supplement, Nos. 795 and 796. Price 10 cents 
each. To be had at this office and from all news- 
dealers. 
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^^ ■■ Br ™" heard. Successful w nun all remedies fail. Sold CDCC 
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CAVEATS, 
TRADE MARKS, 
DESIGN PATENTS 
COPYRIGHTS, etc. 

For information and free Handbook write to 

MUNN & CO.. 361 Broadway, New York. 
Oldest bureau for securing patents in America. 
Every patent taken out by us is brought before 
the public by a notice given free of charge in the 

$ nwtific J^wmnm 

Largest circulation of any scientific paper in tbe 
world. Splendidly illustrated. No intelligent 
man should be without It. Weekly, S3. OO a 
year; S1.50 six months. AddreBsMDNN & CO- 
Pubushers, 361 Broadway, New York. 
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Inside Page, each insertion - - 75 cents a line 

Back Page, each insertion - - - - Si. 00 a line 

The above are charges per agate line— about eigbt 
words per line. This notice shows the width of the line, 
and is Bet in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



munuiDLmron 

95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



SMOKELESS GUNPOWDER.-AN IN- 

teresting article by Hudson Maxim on the manufacture 
and use of smokeless gunpowder, giving a sketch of its 
history and the methods of producing it. Contained in 
Scientific American Supplement, No. 821. Price 
10 cents. To be had at this office and from all news- 
dealers. 




SMALL ELECTRIC MOTOR FOR AM 

ateurs.— By c. D. Parkhurst. Description tn detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Scien- 
tific Amirican- Supplement, No. 767. Price 10 
cents. To be bad at this office and from all newsdealers. 
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STEAMPACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Faints, Etc. 

DESCRIPTIVE PRICE LIST' AND SAMPLES SENT FREE. 

H. W. JOHNS MfB. CO., 87 Maiden Lane, N.Y. 



We can supply It with the 

Motor of the 19th Century 

9£ to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In worth, not size, my value lies.** 

What others think of me is stated 

In catalogue. 

CHARTER GAS ENGINE CO. 

|P. O. Box 148, Sterling* III. 




BRICK, TERRACOTTA 
K^TILE MACHINERY 

capacity 10,000 to 100,000 Per Day. 

8 Different Sizes i .. n FULL FACTORY 

OUTFITS. 




SEND FOR CATALOGUE. 
Cnttinc Tables, Pus Mills, Clay Crushers. Dry Pans, Represses, 
Wlndiuf Drums. Dump Cars, Drying Cars, Transfer Cars, Turn 

Table,, Elevators, Screens. Shafting, Pulleys, Belting, Etc. 
THE FREY.SHECKLER CO. BUCYRUS.O. 




ATENTS! 



MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine Improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-five years' 
experience, and now have tmeqiuiled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
A Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN *fc CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-NO. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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The new model Folding Kodak, with glass plate 
attachment, Asbury Barker frictionless shutter. 
Greatest range of automatic exposure ever attained. 
No sticking on slow speeds. Accurate, reliable. 

Best combined tripod and hand camera ever made. Best workman- 
ship. Best Finish. Send for circulars. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&f a rnTTTTC! 

Power LXl 1 XlJJM 

Drill Presses, Chucks, Drills, Does, 
and .Mucin Mists' and Amateurs* 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave.* 
SIDNEY. OHIO. 




FOOT POWER LATHES 

For Electrical and Ex- 
perimental Work. 
Pbr Gunsmiths & Tool 
Makers. For General 
Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send, for catalwnte and prices. 
W. F. ft JOHN Barnes Co., 1999 Ruby St.. Rockf ord, 111. 




GENERAL^ EXPERIMENTAL 
MACHINE WORK . best facilities in Chicago 

N ATIONALMACHINE WORKS. 35 S* CANAL ST CHICAGO ILL. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor deviled and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would h;ive sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
«ith 11 figures Contained In SCIRntipic Ameiucan 
SiTpPLKMfNT. No. M41. t'rice lOcents.Tobe had at 
this office and from all newsdealers. 



"Improvement the order of the age.'* 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co , Syracuse, N. Y.. U. S. A. 
jy Send for Catalogue. 




THE HANDY 

Gate Valve tor low 
pressures, steam, water. 
Oils, etc., beine simpler 
more compact, hette' 
Baited 'or the purpose 
an d much lower in 
than wheel-handled straightway 
Valves, is rapidly superseding these 
and atop cocks, where pressure 1b be- 
low 75 pounds. Absolutely tight. 
Lever remains fixed at any opening, 
1b detachable and indicates degree of 
opening. Sizeij>£ in. to ti in. Investigate. 
LunkeBlieiiuer Brans Mlpr. (i«.,Ciu., O. 



GENERAL ELECTRIC CO. 



INCANDESCENT AND 

Stationary and Railway Motors.— 



ARC LIGHT PLANTS. 

Lamps.— Cables.— Safety Devices. 



Canadian Edison Bulletins, 77 Bay St., Toronto, Can. 

Central 173 & 175 Adams St., Chicago, III. 

Eastern Edison Building, Broad St., New York. 

New England 25 Otis St., Boston, Mass. 



DISTRICT OFFICES. 

Pacific Coast. .Edison B'ldlng, 112 Bush St.,S. Fran.Cal. 
Pacific Northwest. . .Fleischner Building, Portland, Ore. 
Rocky Mountain Masonic Building, Denver, Colo. 



Mexican and South American Department. 

European Office .34 



Edison Building, Broad Street, New York 

Victoria Street, Westminster, London, 8.W., England. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVEKY CO., 
S. Front & Reed Streets, Philadelphia. Pa. 




ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 



NO BOILER. 




NO FIRE. NO DAIXGKR. 
NO ENGINEER. 



Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 

Began Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

^^TSend stamp for catalogue *' V. % 



Useful 



Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men Of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue ot 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 

MUNN tfc CO.. 361 llroadwny. New York. 



PELTON WATER MOTOR. 

Unequaledforall light nnming ma- 
chinery. Warranted to develop a given 
amount of power with one-half the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application, gw Send for 
Circular. Address, 
The Pelton Wttter Wheel Co.. * 
121 a Main Street. San Francisco, Oat., or 235b 
Central Building, Liberty & West St*., N. Y. 





Motors & Dynamos, 

FOR AM, COMMERCIAL USES. 

Special Reversible Elevator 
Motors, Automatic Motors for 
Church Organs, Electrical 
Appliances. 
Keystone Electric Co.. 
14th and State Sts., Erie, Penn 



yjM DUZEITSSETPUMP 

PUMPS ANY KIND OF LIQUID. 

^Does not clog, freeze or get out of order. 

Always ready. All brass. Every Pump 

Guaranteed. 10 sizes. Capacity 

. 100 to 10,000 gallons per 

k hour, Prices S7 an( i upwards. 
k For full information write to 

JheVAN DUZEN&TIFTCO. 

(POMP DEPARTMENT) 

CINCINNATI, O. 




THE COPYING PAD-HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43N. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




Awarded the Grand Prize at late Paris Exposition. 




The Best Foundation for Plaster 

of any kind at same money. 

Combines strength, warmth, dryness, 
dea ftning, slow burning construction. No 
cracked walls. Nails driven anywhere. 
H. W. Jenkins, Williamsport, Pa. 

Eastern Agency of the Byrkit-Hall Sheathing Lath Co 



! TheDINGEE&CONARD CO'S ] 



ARE ON THEIR OWN ROOTS, 

t and cost no more than the other kinds* 
Propagated and grown by special methods of ■ 
oux own, theygrow and bloom wherever 

grass grows and water runs. 

£3* We are much the largest Hose growers { 

I in America. Our mail system, insures free { 

• and safe delivery, and makes us your next { 

\ doorneighbor. Our New GUIDE for 1892 ^ 

f is the handsomest and best flower book out. j 

i Tells how to select, get and keep upwards of . 

2000 varieties of ROSES, BULBS, 

HARDY PLANTS and SEEDS. 

3£ Free to every one, for the asking. 

§ The DINGEE A. CONARD CO. ' 

g Rose Growers & -Seedsmen ,"iEST GROVE, PA. {§ 



G RAVES 



ELEVATORS. 



GEAR CUTTING 

.eland, Faulconer& Morton Co., Detroit, Mich 



Ball automatic 
M ade onlv c utoff ENGINE 

t.hI y ballENG r ine p co 



THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a Year, Including: Postage. 
Weekly— 52 Numbers a Year. 



This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 62 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom gees astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN «fc CO., 361 Broadway, New York. 

o 

THE 

Mtutifk ^nwrtani #upptem«tf 



This Is a separate and distinct publication from THE 
Scientific American, but Is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement Is published week, 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United State* and 
Canada, $5.00 a year; or one copy of the Scientific AM* 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers Scientific American. 



juitilrag (Sttitfon. 



The scientific American architects 1 and 
Builders' Edition is issued monthly. $3.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the atest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circulation of any 
Architectural publication In the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN dfc CO., Publishers, 

361 Broadway, New York. 




"OTTO" 

'GAS AND GA80UNK 

ENGINES, 

StolOO horsepower 
Can be used in cities 
in country inde- 
pendent of cas works 
gas machines. 
Boiler. 
Jo Danger. 
No Engineer. 
OTTO GAB ENGINE W0EZB, PHILADELPHIA. 

PRINTING INKS 

The Scientific American Is printed with CHAS. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York 




Ipvestrnept v?. Speculation. 

■* "Dividend Pa vino Invpcfmonfc " 



It will pay you if you have any money to invest either large 
or small sums, to send for pamphlet " Investment vs. Specu- 
lation." Free to any one mentioning this paper. 

Dividend Pa)ting Investments." —Taylor & Rath von, Boston. New York or Deaver. 
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